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Advertiſement. 


IN this Continuation of the Animal 
L Occonomy, I have given an Ac- 
count of the Tenacity of the Blood 
compared winh the Strength of the 
Fibres ; of the vibrating Motions of the 
Fibres, and Motwns of the Fluids 
conſequent thereon ; and of the pro- 
per Methods of regulating Exceſſes 
and Defetts in any of theſe, in order 
to reduce them to a natural Siate ; 
whether the Deviation from that 
State conſtitutes an acute or a chro- 
nical Diſcaſe. 
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EXEEERG RENERERERERED 


SECTION V. 


Of the Tenacity of the Blood compa- 
red with the Strength of the Fibres ; 
of the vibrating Motions of the 
Fibres and the Motions of the Fluids 
conſequent thereon ; and the proper 
Methods of regulating the Exceſſes 
and Defetts in any of theſe in order 
to reduce them to a natural State. 


— 


28 


PROPOSITION XLI. 


HE Tenacity of the Blood is in- 
creaſed by Things which ſtrengih- 
en the Fibres, and leſſened by Things 


which weaken them. 


XE x 3 1. Cold 
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1. Cold ſtrengthens and Heat 
weakens animal Fibres, by Prop. 37. 
And Cold increaſes and Heat leſſens 

the Tenacity of the Blood, For 
Cold condenſes and Heat rarefies 
the Blood : But when the Blood is 
condenſed, its Particles are brought 
nearer together, and when it is rare- 
fed, they are removed farther aſun- 
der; and when the Particles of the 
Blood are brought nearer together, 

their attractive Forces are increaſed, 
and when they are removed farther 
aſunder, thoſe Forces are leſſened, 

all axrrattive Forces being ſtronger 
at leſs Diſtances than at greater; 
and when the attractive Forces of 
the Particles of the Blood are in- 
creaſed or leſſened, the Coheſion of 
thoſe Particles, which meaſures the 
Tenacity of the Blood, is increaſed 
or leſſened: And cherefors Cold in- 
creaſes and Heat leſſens the Tena- 
fir of the Blood. 


Theſe 
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Theſe Effects of Heat and Cold 
on the Blood are the ſame with their 
Effects on other Bodies. Heat pro- 
motes Fluidity very much by leſ- 
ſening the Tenacity of Bodies, 
It makes many Bodies fluid which 
are not fluid in Cold, as Me- 
tals, Butter, Fat of Animals, 
Jelly, and Soap; and increaſes the 
Fluidity of tenacious Liquids, as of 
Oil, Balſam, Honey, Mucilage, and 
a ſtrong Solution of Soap in Water. 
Mucilage and a ſtrong Solution of 
Soap in Water, which are very te- 
nacious and ropy when cold, pre- 
ſently loſe their Tenacity when ſet 
on the Fire, but do not loſe it while 
they continue cold, though they be 
ſtrongly agitated with the Hand or 
any other Way. 

2. Drineſs ſtrengthens and watry 
Moiſture weakens animal Fibres, for 
the very ſame Reaſon that Cold 
ſtrengthens and Heat weakens them. 

: For 
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For all Fibres both vegetable and 
animal ſwell in wet Weather, and 
contract in dry Weather : But when 
Fibres {well by the Force of watry 
Moiſture imbibed, their component 
Particles are removed farther aſun- 
der, and of Conſequence, the at- 
tractive Powers of thoſe Particles, 
and the Strength of the Fibres de- 
pending on them, are leſſened; and 
on the contrary, when the Fibres 
contract on the Evaporation of the 
imbibed Moiſture, their Particles are 
brought nearer together, and their 
attractive Forces, on which the 
Strength of the Fibres depends, are 
increaſed. By the ſame way of rea- 
ſoning, the Blood mult be more or 
leſs tenacious, as it abounds leſs or 
more with Water. For a greater 
Proportion of Water in the Blood 
removes its ſtrongly attracting Par- 
ticles to greater Diſtances from one 
another, and conſequently, leflens 

their 


ANIMAL OEcoxomy. 343 


their attractive Powers and the Te- 
nacity of the Blood depending on 
thoſe Powers; and a leſſer Propor- 
tion of Water in the Blood has a 
contrary Effect on its Tenacity. And 
therefore, Drineſs increaſes and wa- 
try Moiſture leflens the Tenacity of 
the Blood. 

3. Oils, ardent Spirits, and all 
Liquors abounding with oily Parts 
ſtrengthen animal Fibres, and warm 
Water and alcalious Spirits weaken 
them, by Table 1. Prop. 35. And 
by Experiments made on the Blood 
it has been found, that Oils, ardent 
Spirits, Balſams, and Bitters increaſe 
the Tenacity of the Blood; and that 
warm Water and alcalious Spirits leſ- 
ſen it. Hence it is, that Spirit of 
Harts-horn, when taken in too large 
a Quantity, has been found to oc- 

caſion Hzmorrhages ; and that the 
Blood coagulated by the Bites of 
venomous Creatures recovers its na- 


tural 
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tural Fluidity by large Doſes of vo- 


latile alcalious Spirits given in Foun- 
tain Water, without any other Re- 
medy. 

4. Ihe Acid of the Air ſtrength- 
ens animal Fibres, by the Obſerva- 
tions on the Tables in Prop. 35. And 
that it gives a Tenacity and Conſi- 
ſtence to the Blood, may be gather- 
ed from its Manner of acting both 
on the Salts and oily Parts of the 
Blood. 

The Acid of the Air, after it is 
taken into the Blood, unites with its 
Salts, and thereby renders them 
groſſer and leſs volatile than before; 
in like Manner as Spirit of Sea: ſalt 
which is an acid Spirit, and Spirit 
of Soot which is a volatile alcalious 
Spirit, being mix d together unite 
and compoſe the Particles of Sal- 
armoniac, which are groſſer and 
leſs volatile than before : But vola- 
tile alcalious Spirits, which are com- 

poſed 
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poſed of volatile alcalious Salts and 
Water, greatly attenuate and thin 
the Blood, by IV. 3: And there- 
fore the Acid of the Air, by chan- 
ging the Salts of the Blood as they 


become volatile by Heat or Putre- 


faction into a Kind of Sal-armoni- 
ac, and thereby leſſening their Vo- 
latility, keeps up a Tenacity in the 
Blood. 5 

Hence the Blood will be apt to 
abound with volatile Salt, when it is 
not ſufficiently impregnated with 
this Acid; and it may not be ſuffi- 
ciently impregnated with this Acid, 
when the Air is not ſufficiently 
ſtock' d with it, or when too ſmall 
2 Quantity of it is taken into the 
Blood in a given Time by Reſpira- 
tion. The Air contains leſs of this 
Acid in hot Weather than in cold 
Weather, Part of it being deſtroy'd 
in hot Weather by the great Quan- 


tities of ſulphureous Steams and vo- 


T*Y latile 
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latile Salts, which are then raiſed 
from the Earth and the putrified Sub- 
ſtances of Vegetables and Animals; 
and Perſons who are inactive, by 
breathing leſs receive leſs of it in- 
to their Blood in a given Time than 
Perſons who uſe Exerciſe. Hence 
putrid Fevers are much more fre- 
uent in Summer and hot Climates 
than in Winter and cold Climates; 
and oftener ſeize ſedentary Perſons 
than Perſons who uſe Exerciſe. 
Hence likewiſe the Fleſh of Fiſh, 
from their breathing leſs and con- 
ſequently taking leſs of the Acid of 
the Air into their Blood in a given 
Time than Land Animals, is of a 
more alcalious Nature and corrupts 
ſooner than the Fleſh of Land Ani- 
mals. In a Phthiis the Blood a- 
bounds with volatile Salts, and con- 
ſtant Riding (by which the Blood is 
plentifully pplyd with this Acid) 
is 


E 
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is found to be of the greateſt Ser- 
vice in its Cure. 

The Acid of the Air, by giving 
Strength to the Fibres and a Tena- 
City to the Juices, greatly preſerves 
animal Subſtances from Putrefacti- 

on. For thoſe Subſtances putrify 
| ſooneſt, whoſe Fibres are weakeſt 
and Fluids leaſt tenacious. Youn 
Meats of all Kinds, whether Fleſſ 
or Fiſh, corrupt ſooner than old; the 
Fleſh of Fiſh corrupts ſooner than 


the Fleſh of Land Animals; the ſoft- 


eſt and moiſteſt Fleſh of all Kinds 
corrupts generally ſooneſt ; the Fleſh 
of Land Animals, kill'd ſoon after 
they have been much heated by 
hunting or hard driving, corrupts 
much ſooner than the Fleſh of Ani- 
mals not ſo uſed; and all Sorts of 
Fleſh corrupt ſooner in hot Weather 
than in cold Weather, in moiſt Wea- 
ther than in dry Weather, and in a 
ſtagnating Air than in an Air agi- 
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tated by Wind. The'Salts of the 
Blood are too volatile in putrid Fe- 
vers, and accordingly, their Cure is 
moſt ſucceſsfully effected by gentle 
Sweats and Liquids impregnated 
with Acids. . Gentle Sweats carry off 
Part of the volatile Salt, and aci- 
dulated Liquids corre& the Re- 
mainder. Sydenham cured a Peſti- 
lential Fever by Sweating. And the 
Child-bed Fevers of Women are 
beſt cured by keeping them con- 
ſtantly in a gentle Sweat, by ſlightly- 
acidulated Drinks taken warm. The 
great Heat, occaſioned by the La- 
bor, volatilizes the Salt and Oil of 
the Blood, and thereby makes Child- 
bed Fevers to be of the putrid Kind. 

On the contrary, the Blood is 
more than ordinarily tenacious. and 
viſcid in inflammatory Fevers, which 
are moſt frequent in cold froſty 
Weather, in which the Air abounds 
molt with acid Particles, and the 


Blood 
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Blood of Conſequence is moſt ſa- 
turated with them; and oftener ſeize 
Perſons who uſe much Exerciſe than 
Perſons who are ſedentary. That 
the Tenacity of the Blood in theſe 
Fevers ariſes in a good meaſure from 
its being impregnated with too great 
a Quantity of Acid, may be farther 
confirmed from their Cure, which 
is beſt effected, after due Evacuati- 
ons in the Beginning, by alcalious 
Powders and Spirits, watry Liquors 
drunk warm, and warm Applicati- 
ons of a watry Nature to the infla- 
med Parts. "Theſe Things, from 
their Power of deſtroying Acids, of 
weakening the Fibres, and attenua- 
ting the Blood by their Warmth and 
watry Nature, are the proper Re- 
medies in inflammatory Fevers. 
The Acid of the Air gives a far- 
ther Tenacity and Conſiſtence to 
the Blood, by its Action on the oily 
Parts of the Blood. The Fat of 
Land 
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Land Animals is harder, and con- 
ſequently more tenacious than the 
Fat of Fiſh which runs much to 
Oil; and the former imbibe more 
of the Acid of the Air in a given 
Time than the latter. The oily 
Part of the Aliment, by being mixed 
with the Acid of the Air in the 
Blood, regains that Part of its 
ſtrengthening Power which it loſes 
in the Inteſtines by being mix'd with 
the Bile, by C/ 5. Prop. 35. Theſe 
Inſtances prove, that the Tenacity 
of the oily Part of the Blood, and 
conſequently the Tenacity of the 
Blood which depends much on its 
oily Part, is increaſed by the Acid 
of the Air united with it. The Acid 
of the Air, when it firſt enters the 
Blood, attenuates and diſſolves it 
with Heat, by Prop. 24. But after 
that Action is over, it unites with 
the oily Parts of the Blood, and by 
increaſing their attractive Powers 

gives 
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gives it a Tenacity and Conſiſ- 
rence. 

From what has been ſaid we may 
underſtand, whence it is, that the 
Diſcharges by Perſpiration, Urine 
and Stool, are more uniform and re- 
gular and leſs apt to run into Ex- 
ceſſes and Diſproportions to one a- 
nother, in Perſons who uſe conſtant 
and moderate Exerciſe in the open 
Air, than in Perſons who are indo- 
lent and fit much within Doors, 
The former imbibe more of the 
Acid of the Air in a given Time, 
and conſequently acquire a greater 
Tenacity and Conſiſtence of the 
Blood and Juices than the latter ; 
but the more tenacious and conſiſ- 
tent the Blood and Juices are, the leſs 
apt their Parts will be to ſeparate 
and run off by exceſſive and diſpro- 
portionate Diſcharges. The Diſ- 
charges are very irregular in Hyſte- 
rical and Hypochondriacal . 
who 
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who commonly are ſedentary and 
inactive; and nothing reſtores them 
to a juſt Proportion and Uniformi- 
ty ſo much as conſtant and mode- 
rate Exerciſe in the open Air. 

5. A ſtrong Solution of com- 
mon Salt in Water is a great Strength- 
ener of animal Fibres, by Tab. 1. 
Prop. 35. And that common Salt 
increaſes the Tenacity of the Blood, 
appears from its preſerving the Fleſh 
and Juices of Animals from Putre- 
faction. 

6. Animal Fibres grow. harder 
and ſtronger by Age, by Prop. 36. 
And we find by Obſervation, that 
the Blood of old Animals is more 
thick and tenacious than the Blood 
of young Animals. The Increaſe 
of Strength in animal Fibres by Age 
is to be aſcribed to an Increaſe of 
the Quantity of the Particles of 
Light in their Compoſition, by 
Schol. Prop. 36. And the Increaſe 


O 


\ 
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of the Tenacity of the Blood by 
Age muſt be owing to the ſame 
Cauſe which increaſes the Strength 
of the Fibres. For the Juices and 
Blood of old Plants and old Ani- 

mals contain more Oil and leſs Wa- 
ter in their Compoſition than the 
Juices and Blood of young Plants 
and young Animals; but Oil con- 
tains much more Light in its Com- 
poſition- than Water, Quantity for 
Quantity. x} 
Now ſince in the Inſtances above 
alledged of Heat and Cold, Drineſs 
and Moiſture, Oils, ardent Spirits, 
Balſams and Bitters, volatile and al- 
calious Subſtances, Water, the Acid 
of the Air, a ſtrong Solution of 
common Salt, and the Rays of 
Light; I ſay; ſince in theſe Inſtances, 
thoſe Things which increaſe the 
Strength of animal Fibres increaſe 
likewiſe the Tenacity of the Blood; 
and thoſe Things which leſſen the 
* 2 Strength 
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Strength of animal Fibres leſſen alſo 
the Tenacity of the Blood; and 
ſince theſe are the Things which 
principally affect the Strength and 
Tenacity of the Fibres and Blood, 
and into which almoſt all Things 
which are any way capable of af- 
fecting the Strength and Tenacity 
of the Fibres and Fluids may be re- 
ſolved; it is therefore reaſonable to 
infer the Truth of the Propoſition 


univerſally. 


Cor. 1. Hence, the Fibres are 
weaker and the Blood leſs tenacious 
in Perſons who live upon Vegeta- 
bles and Water, than in Perſons 
who live upon Fleſh Meat and fer- 
mented Liquors; and hence alſo, 


the Fibres are weaker and the Blood 


leſs tenacious, ceteris paribus, in 
Perſons who are inactive than in 
Perſons who uſe Exerciſe, 


C 97. 
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Cor. 2. Hence, when the Tena- 
city of the Blood is too great or too 
little, we may know how to change 
it; for it will be leſſened by Things 
which weaken the Fibres, and in- 
creaſed by Things which ſtrengchen 
them. 


SCHOLIUM. 


The Tables in Prop. 3 5. exhibit 
the ſtrengthening Powers of vari- 
ous Fluids compared with one ano- 
ther, but do not ſhew,which of thoſe 
Fluids do really ſtrengthen or weak- 
en the Fibres in the Bodies of livin 
Animals. To know this, we ah 
firſt know the ſtrengthening Powers 
of the animal Fluids, which 'may be 
had from the Strengths of Hairs wet 
with them, and then by comparing 
thoſe Powers with che ſtrengthen- 
ing Powers of other Fluids we may 


212 know, 
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know, whether thoſe other Fluids 
will ſtren gthen or weaken the Fi- 
bres. To know the ſtrengthening 
Powers of the animal Fluids, I took 
the Strengths of Hairs wet with the 
Serum of the Blood, the Saliva and 
Urine of a healthful Man, and with 
the Gall of a Sheep and of a Pig, 
when all theſe Fluids were cold; and 
found the Strengths of the Hairs wet 
with the three fir{t to be as the Num- 
bers 13888, 13244, 13950, and 
the Strengths of the Hairs wet with 
the two laſt to be equal, and as the 
Number 13888, which is a little 
leſs than the Strength of the Hair 
wet with the Gall of a Sheep in the 
firſt Table. From theſe Experi- 
ments it appears, that the ſtren gth- 
ening Powers of the animal Fluids, 

when cold, are nearly equal to one 
another, and all nearly equal to 
14285, Which expr efles the ſtrength⸗ 
enin g Power of 8850 Water. Hence 


ve 
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we may infer, that the ſtrengthen- 
ing Powers of the animal Fluids, 
when warm in the Bodies of living 
Animals, are nearly equal to the 
ſtrengthening Power of Water un- 
der the ſame Degree of Warmth. 
And ſince cold Water is much more 
ſtrengthening than hot Water, and 
by Conſequence, the animal Fluids 
| whencold more ſtrengthening than 
the ſame Fluids warm, we mult al- 
low, that all the Fluids of Tab. 1. 
( except volatile alcalious Spirits ) 
when taken cold into the Bodies of 
Animals, are of a ſtrengthening 
Nature; and that the only Fluids 
which are remarkably weakening 
are volatile alcalious Spirits, and 
Water or watry Liquors taken hot. 


I ſhall here ſet down the Strengths 
of Hairs wet with a few Fluids not 
mentioned in the Table. The 
Strengths of three Hairs wet with 

2 Hir itus 
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Spiritus ſalts volatilis oleoſus, Elixir 


proprietatrs, and Aqua mirabilis, were 
as the Numbers 65625, 65223, 
and 52083. The Strengths of four 
Hairs wet with ſtrong Decoctions 
ol the Perudian Bark, Gentian Root, 
Chamomile Flowers, and Oak Bark, 
in Water, were as the Numbers 
23809, 20000, 15873, and 15625. 
The Strengths of two Hairs, wet 
with Elixir vitrioli Mynſichtt and 
Jinctura martisMynſichti,were equal 
and as the Number 98000. The 
Strength of a Hair wet with German 
Spa Water as the Number 25000. 
And the Strength of a Hair wet with 
a ſtrong Solution of Opium as the 
Number 15151. Theſe Experi- 
ments were made at the ſame 1ime 
with thoſe, from which I compoſed 
the firſt Table in Prop. 35. and with 
Hairs of the ſame Perſon; all which 
Hairs were equally ſtrong when dry. 


PR 0- 
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PROSPOSITION XLII. 


F an animal Fibre he extended and 
contracted alternately, without In- 

termiſſion or Interval between the two 
Motions, by the alternate Action of an 
extending and contracting Force, if the 
tuo Forces be equal, and if alltheExten- 
fronsandContrattions cauſed by thoſe e- 
gual Forces be ſmall, equal in Length, 
and deſcribed in equal Times ; the vi- 
Brating Motion of the Fibre generated 
in a grven Time, will he nearly as the 
Quantity of Matter in the Fibre and 
Length of one Htenſion taken together 
directly, and as the Time of one Ex- 
tenſion moerſly; or nearly, as the 
Quantity of Matter in the Fibre, the 
extending Force and Length of the 
Fibre taken together direftly, and as 
N | : phe 


— — — — — — — — 8 
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the Reſiſtance given to the Motion the 
Strength of the Fibre and Square of 
us Diameter, taken together inverſſy. 
If M denote the vibrating Motion of 
the Fibre generated in a given Time, 
q the Quantu of Matter in the Fi- 
bre, E the Length and t the Time of 
one Hxtenſion, | the Length d the Dia- 
meter and S the Strength of the Fibre, 
F the extending Force, and R the Ne- 
ſiſtance given to the Motion ; then M 


will be nearly as * „ or nearly as 
4E 


RSdꝰ· 


For, the Extenſions and Contrac- 
tions being ſmall by Suppoſition, 
the vibrating Motion of the Fibre 
generated in a given Time, will be 
nearly as the Quantity of Matter in 
the Fibre and the Sum of all the 
Extenſions and Contractions de- 
ſcribed in that Time, taken toge- 
ther: But the Extenſions and Con- 
c tractions 


ANIMAL OECoxomy. 367 
tractions are all equal and all de- 
ſcribed in equal Times by Suppoſi- 
tion; and conſequently, the Sum of 
all the Extenſions and Contractions 
in the given Time vill be as the Sum 
of all the Extenſions; and the Sum 
of all the Extenſions will be as the 
Length of one Extenſion and Num- 
ber of Extenſions in the given Time 
taken together; and the Number of 
Extenſions in the given Time will be 
inverſly as the Time of one Exten- 
fron: And therefore, the vibrating 
Motion of the Fibre generated in a 
given Time will be nearly as the 
Quantity of Matter in the Fibre and 
Length of one Extenfion taken to- 
gether directly, and as the Time of 
one Extenſion inverſly; that is, M 


will be nearly as = The Length 
of a ſmall Extenſion of an animal 
Fibre is nearly as the extending 

Aa a Force, 
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Force, the Time of the Extenſion, 


and Length of the Fibre taken to- 


gether directly, and as the Reſiſ- 
tance given to the Motion, the 
Strength of the Fibre, and Square 
of its Diameter taken together in- 
verſly, as I have found from Expe- 


riments; that is, E is nearly as 


15: And therefore, M will be 


qFl. 


Cor. 1. If the Quantity of Mat- 
ter in an animal Fibre, its Diameter, 
and Length be all given; the vi- 
brating Motion generated in a given 
Time will be directly as the extend- 
ing Force, and inverſly as the Re- 
ſiſtance given to the Motion, and 
the Strength of the Fibre, taken 
together, If q, d and l be given, 
M will be nearly as * 

8 RS Nn 
| Fe” To 
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To know how to increaſe or leſ- 
ſen the vibrating Motion of the Fi- 
bres in animal Bodies, and in what 
Caſes and under what Circumſtances 
it will be proper to do the one or the 
other, are Matters of the utmoſt Im- 
portance in Phyſick. 

To know how to increaſe or leſ- 
ſen the vibrating Motion of the Fi- 
bres in animal Bodies, we muſt 
| know the extending Force, the Re- 
ſiſtance given to the Motion, and 
the Strength of the Fibres; the 
Things which regulate that Moti- 
on, when q, d, and are given. 

The principal extending Forces 
of the Fibres in animal Bodies are 
Heat, the Himulus of irritating 
Matter, and the Power of the Soul. 

That Heat has a Power af cau- 
ſing a vibrating Motion in the Fi- 
bres of Animals, will appear from 
the following Obſervations. The 
Pulſe is fuller and quicker, and con- 

A a a 2 ſequently, 
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ſequently, the vibrating Motion of 
the Fibres of the Heart and Arteries 
greater, in Bodies heated by Exer- 
ciſe or an ardent Fever, — in Bo- 
dies chilld by cold Air or the cold 
Fit of an Ague. The Fulneſs and 
Quickneſs of the Pulſe leſſen, as 
Bodies heated by Exerciſe grow wool 
And in a Heart which continues to 
beat for ſome time after it is taken 
out of the Body, the Pulſations leſ- 
ſen both in Magnitude and Frequen- 
cy as the Heat leſſens, and ceaſe 
when the Heat ceaſes. The Ope- 
ration of vomiting and purging Me- 
dicines is increaſed by Heat and leſ- 
ſened by Cold: But Vomiting and 
— are canled by a ſtrong vi- 
brating Motion of the Fibres of the 
Stomach and Inteſtines: And there- 


fore, Heat increaſes and Cold leſſens 


the vibrating Motion of the Fibres 
of the Stomach and Inteſtines. Per- 
ſpiration 3 is much greater when the 

Skin 
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Skin is warm than when it is cold. 
The Catamenia are increaſed by 
Heat, and leflened, nay often in- 
titely ſtopped, by Cold. In a Word, 
the progreſſive Motion of all the 
animal Fluids, which Motion is all 
cauſed by the vibrating Motion of 
the Fibres, is increaſed by Heat and 
leflened by Cold. 5 
The Diſcharges cauſed by the ſti- 
mulating Particles of evacuating 
Medicines of all Kinds, of Poiſons, 
and of vegetable and animal Sub- 
ſtances diſſolved by Putrefaction, 
ſhew that the Stimulus of irritating 
Particles has a Power of cauſing a 
vibrating Motion in the Fibres; for 
all progreſſive Motions of the Flu- 
ids, and all Diſcharges conſequent 
on thoſe Motions, are cauſed by the 
vibrating Motions of the Fibres. 
The Soul has a great Power over 
the Motion of the Heart, by Prop. 
21; and a ſtill greater Power over 


the 
8 


— — — — — 
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the Muſcles defigned for voluntary 
Motion, by every one's Experience; 
and beſides, by a great Variety of 
powerful Inſtincts it regulates the 
Motions of the Fibres and Fluids, 


when they happen to be diſturbed; 


and exerts ſuch Efforts as are neceſ- 
ſary to preſerve animal Life. And 
therefore, the Soul has a Power of 
cauſing a vibrating Motion in ani- 
mal Fibres. 35 

The Reſiſtance given to the vi- 
brating Motion of the Fibres in A- 
nimals ariſes, either from the Flu- 
ids to be moved by that vibrating 
Motion, or from an Impediment or 
Check given to the Extenſion of the 
Fibres. - An Increaſe of the Quan- 
tity or Tenacity of the Fluids, or 
an Impediment given to the Dilata- 
tion of the Veſſels by Fat or any 
other Cauſe, will increaſe the Re- 
ſiſtance; and a Diminution of the 
Quantity or Tenacity of the Fluids, 


or 
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or a Removal of an Impediment gi- 
ven to the Dilatation of the Veſſels, 
will leſſen the Reſiſtance. 

The Strength of the Fibres may 
be known from the Food, Exerciſe, 
Age, and Habit of the Body. The 
Fibres are ſtronger in Perſons who 
live upon a ſtrengthening Diet, than 
in Perſons who live upon a weaken- 
ing Diet; in Perſons who live upon 
Fleſh Meats and fermented Liquors, 
than in Perſons who live upon Ve- 
getables and Water, We may know 
the Strength of the Fibres as far as 
it depends on Diet, by Prop. 35. 
The Fibres are ſtronger in Perſons 
who uſe Exerciſe, than in Perſons 
who are inactive; and in Perſons 
who uſe Exerciſe, the Fibres are gene- 
rally ſtronger or weaker, as the Exer- 
ciſe requires more or leſs Motion of 
the Muſcles. The Fibres of old 
Bodies are ſtronger than the Fibres 
of young Bodies, And the Fibres 

| are 
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are ſtronger in lean Bodies than in 
fat Bodies, becauſe the Fibres are 
drier in lean Bodies than in fat Bo- 
dies, and drier Fibres are always 
ſtronger, ceteris paribus, than Fi- 
bres which are moifter. — 
When the extending Force of 
animal Fibres, the Reſiſtance given 
to their vibrating Motion, and their 
Degree of Strength are once known; 
wie may by this Corollary know, how 
to increaſe or leften the Motion. 
The vibrating Motion will be in- 
creaſed or —— by increaſing or 
leſſening the extending Force, or by 
leſſening or increaſing the Reſiſ- 
trance, or the Strength of the Fibres. 
M will be increaſed or leſſened, by 
increaſing or leſſening F, or by leſ- 
ſening or increaſing R or S. 
Io know, in what Caſes and un- 
der what Circumſtances it will be 
proper to increaſe or leſſen the vi- 
brating Motion of the Fibres, when 
it 
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it happens to differ from that which 
obtains in a State of Health, we 
muſt know the Cauſe of that Mo- 
tion, and the Intent of Nature in 
raiſing it. If the Cauſe be irritating 
Matter, and the Intent of Nature 
in raiſing a ſtrong vibrating Motion 
of the Fibres be to have that Mat- 
ter carry'd out of the Body; the 
Motion muſt not be check'd, but be 
ſuffer' d to continue, and be increa- 
ſed, if there be Occaſion and the 
Strength can bear it, till that End is 
attained, And after that, if the 
vibrating Motion of the Fibres does 
not ceaſe of itſelf, it may be ſafely 
{topped by Things which ſtrengthen 
the Fibres and by Opium. For tho? 
Opium has no ſtrengthening Qua- 
lity in it ſelf, yet foraſmuch as it 
eaſes Pain, and checks Diſcharges, 
it powerfully leſſens the vibrating 
Motion of the Fibres. The Truth 
B b b + >. 
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of theſe Things will appear from the 
following Inſtances. 
A great vibrating Motion of the 


Fibres of the Stomach and Inteſtines, 


excited by vomiting and purging 
Medicines, Poiſons, corrupted Ali- 
ment, or ſharp Humours ſecerned 
from the Blood, muſt, if the Strength 
can bear it, be ſuffer'd to continue, 
and be increaſed (if there be Occa- 
ſion) by watry Liquors drunk plen- 
tifully and warm, till the irritating 
Matter is carried out of the Body by 
Vomit and Stool. And when this 
End is attained, if the vibrating Mo- 
tion does not ceaſe of it ſelf, it may 
then be ſafely quieted by ſtrength- 
ening Things and Opium. A ſtrong 
Solution of common Salt in Water, 
given in ſmall Quantities, powerful- 


ly ſtops vomiting; and it does it 


more effectually with an Addition of 


Opium. And compound Waters, 
which 
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which are ardent Spirits, and Opium 
powerfully ſtop purging. This Me- 
thod has been found ſucceſsful in a 
Cholera morbus, and in a Diarrhea 
and Dyſenter in the Beginning. But 
if a Diarrhea or Dyſentery have 
been of ſome Continuance, the Flux 
muſt be ſtopped, not barely by 
ſtrengthening the Fibres, leſt In- 
flammations and Mortifcations 
ſhould enſue, but chiefly by turning 
the Courſe of the Fluids from the 
Inteſtines to other Parts of the Bo- 
dy (the Manner of doing which 
{hall be ſhewn hereafter) and like- 
wiſe by correcting the ill Qualities 
of the Blood, which is generally 
much vitiated in long Fluxes of the 
Belly. 

A great vibrating Motion of the 
Fibres of the Heart and Arteries, oc- 
caſioned by the Heat and Foulneſs 
of the Blood in Fevers, mult not be 
check'd, unleſs ſome noble Part be 

B b b 2 inJamed; 
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inflamed ; but be kept up by Warmth 
and watry Liquids taken in proper 
Quantities, that the febrile Matter 
may be rightly concocted, intirel 

ſeparated from the Blood, and dil- 
charged out of the Body in a Ciſis. 
That the Blood is foul at the co- 
ming on of Fevers, appears from 
the Foulneſs of the Diſcharges in the 
Criſis, and the Termination of the 
Fever by thoſe foul Diſcharges. And 
that Heat and Motion are the chief 
Inſtruments Nature uſes to concoct 
the febrile Matter, and fit it to be 


{ſeparated from the Blood, and car- 


ried out of the Body by the Diſ- 
charges, appears from thoſe Fevers 
terminating ſooneſt in which the 
Heat and Motion of the Blood are 
greateſt, and thoſe on the contrary 
lateſt in which the Heat and Motion 
of the Blood are leaſt, The Heat 
and Motion of the Blood may. be 
known by the Heat of the Skin all 
over 
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over the Body, and the Magnitude 
and Frequency of the Pulſe. 


Cor. 2. If the Quantity of Mat- 
ter in the Fibre, its Diameter and 
Length,theextending Force,and the 
Reſiſtance to the Motion, be all gi- 
ven; the vibrating Motion of the 
Fibre generated in a given Time 
will be inverſly as the Strength of 
the Fibre. If q, d, I, Fand Rbe 


. . I 
given, M will be as 8. 


The Operation of a given Doſe 
of a vomiting or purging Medicine, 
cauſed by the given Himulus of the 
Medicine, is much increaſed in one 
and the ſame Body by weakening 
the Fibres with Water and watry Li- 
quors drunk warm. The Ancients 
prepared Bodies for vomiting and 
purging, by thinning the Humours 

and weakening the Fibres ; both of 
which are neceſſary to make even a 


ſtrong 
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ſtrong Medicine produce a large 
Diſcharge in Perſons of robuſt and 
ſtrong Fibres, 


Cor. 3. If the Quantity of Mat- 
ter in the Fibre, its Diameter and 
Length, the extending Force, Ex- 
tenſion and Reſiſtance, be all given; 
the Time of an Extenſion will be as 
the Strength of the Fibre. If q, d, 
I, E, E and R be all given, t will be 
as S. 

For ſince the Extenſion produced 
by a given extending Force in a gi- 
ven Time, is greater in one and the 
ſame Fibre when it is weak than 
when it is ſtrong; it follows, that the 
ſame extending Force will take up 
leſs Time in cauſing a given Exten- 
ſion in the ſame Fibre when weak 
than when ſtrong; and conſequent- 
ly, the Time of producing a given 
Extenſion will vary with the Strength 


of the Fibre. 
That 
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That the vibrating Motion of 
animal Fibres is made quicker by 
Things which weaken the Fi- 
bres, and flower by Things which 
ſtrengthen them, may be farther il- 
luſtrated from the following Experi- 
ments. 

I wet a Hair with Water, extend- 
ed it when wet 90 Diviſions of the 
Scale, then let it dry, and kept it 24 
Hours in that extended State. At 
the End of that Time, I removed all 
but 7 Grains of the Force which 
kept it extended, and it contracted 
13 Diviſions in half an Hour, 5 
more in 3 Hours, 5 more in 9 Hours 
and 40 Minutes, and 1 more in 12 
Hours; ſo that in 24 Hours it con- 
tracted only 24, which was little 
more than a fourth Part of the 
whole Extenſion. I then apply'd a 


dry Cloth hot, and repeated the 
Application as often as the Cloth 
grew cool, on which it contracted 
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19 Diviſions in 15 Minutes, and on 
wetting it with cold Water 43 more 
in 4 Minutes, and 14 more in 10 
Minutes; ſo that by the Aſſiſtance 
of Warmth and Water it contract- 
ed near thrice, as much in half an 
Hour, as it contracted in 24 Hours 
before. 

I wet another Hair with Water, 
extended it when wet 90 Diviſions 
of the Scale, then let it dry, and 
kept it 10 Days in that extended 
State. At the End of that Time, I 
took away all but 7 Grains of the 
Force which kept it extended, upon 
which it contracted 13 Diviſions in 
half an Hour, 6 more in 4 Hours, 
7 more in 214 Hours, 5 more in 
one natural Day and 2 Hours, 4 
more in 4 Days and 16 Hours, 23 
in two Days and one Hour, and - 
more in one Day and three Hours ; 
ſo that in o Days it contracted on- 
ly 38, which was not half of the 

whole 
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whole Extenſion. I then held it to 
the Fire, upon which it contracted 
12 in 3 Minutes; and 39 in 3 Mi- 
nutes more, on wetting it with cold 
Water. . 

I again wet the Hair, uſed in the 
laſt Experiment, with Water, and 
kept it 10 Days extended 90 Divi- 
ſions of the Scale. I then ſuffer d 
it to contract, and it contracted 47 
Diviſions in 9 Days. During the 
Time of its Contraction the Wea- 
ther was wet, which made it to con- 
tract more in 9 Days, than it did in 
10 Days in the laſt Experiment when 
the Weather was drier. After that 
I held it to the Fire, on which it 
contracted 95 in 6 Minutes. Then 
I wet it with Oil, on which it was ſo 
far from contracting that it extend- 
ed about 2 Diviſions in 2 Hours, and 
continued fo extended 24 Hours. 1 
then waſh'd the Hair with a Feather 
dipt in cold Water, and found, that 
nn tho? 
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.tho' it did not move immediately, 
yet in 7 Minutes from the Time! 
began to waſh it, it contracted 30-, 
and 2 more in 20 Minutes. 

From theſe Experiments, Warmth 
and Water accelerate, and Oil re- 
tards the vibrating Motion of ani- 
mal Fibres. 


Cor. 4. If the extending Force be 
as the Quantity of Matter in the 
Fibre and the Length of one Exten- 
ſion, taken together; the vibrating 
Motion generated in a given Time 
will be as the extending Force di- 
rectly, and the Time of an Exten- 
ſion inverſly. If F be as q E, M will 


The Force of the Heart is the 
.extending Force of the Syſtem of 
Arteries, and if this Force be pro- 
portional to the Quantity of Mat- 
ter contained in the Coats of the 


© Syſtem 
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Syſtem and the Extenſion of the Syſ- 


tem in one Syſtole of the Heart, ta- 


ken together ; the vibrating Motion 
of the Syſtem generated by the Force 
of the Heart in a given Time, will be 
directly as the Force of the Heart 
and Number of Pulſes in that Time 
taken together; or directly, as the 
Capacity of the Syſtem and Num- 
ber of Pulſes in that Time taken to- 
gether, by Prop. 12 ; or directly, as 
the Quantity of Blood which flows 
through the Heart or Aorta in that 
Time, by Cor. 1. Prop. 14; or as 
the Sum of the Diſcharges by Per- 
ſpiration Urine and Stool in that 
Time, by Cor, 3. Prop. 31; that is, 
retaining the Symbols uſed in the 
Propoſitions concerning the Motion 
of the Blood and the Diſcharges, 
M will be as FP, or as DLP, or as 
DV, or as Z. All this may be al- 
lowed, ſince it is very rational to 
think that the vibrating Motion of 
i -1 1-3 the 
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the arterial: Syſtem, and Quantity 
of Blood which flows through it in 
a given Time, are always propor- 
tional to each other. 


Cor. 5. If the Quantity of Mat- 
ter in the Fibre be as the Reſiſtance 
given to its Motion, if the Square of 
its Diameter be as its Length, and 


"| the Time of an Extenſion be as its 
| | Strength ; the Quantity of its vi- 
10 brating Motion generated in a gi- 
[| ven Time, will be dire&ly as the 
0 extending Force, and inverſly as the 
1 Time of an Extenſion. If q be as 
\v R, 3 as I, and et as S; M will be 
| ih 

ſl 

I Cor. 6. If the Length of an Ex- 
It tenſion be as the extending Force, 
| | | and the Square of the Diameter of 
| | the Fibre be as its Length, or the 
iſt 


Diameter and Length be both gi- 


ven; 
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ven; the Time of an Extenſion will 
be as the Reſiſtance and Strength of 
the Fibre, taken together. If E be 
as F, and d' as l, or d and l be both 
given; t will be as RS. 

In the vibrating Motion of the 
Syſtem of Arteries in a living Ani- 
mal, the Time of one Extenſion is 
the Time of one Pulſe, and the 
Time of one Pulſe is inverſly as the 
Number of Pulſes in a given Time; 


that is, t is as 5: And therefore, if 


this Corollary obtains in the Syſtem 
of Arteries, the Number of Pulſes 
in a given Time will be as the Re- 
ſiſtance given to the Force of the 
Heart and Strength of the Fibres of 
the Syſtem, taken together inverſ- 


ly; chat is, P will be as Tg; or, the 


Pulſe will be quickened by Things 
which leflen the Reſiſtance and 
weaken the Fibres. Heat increa- 
ſes the Force of the Heart, makes 

*" he 
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the Pulſe greater andquicker, leſſens 
the Reſiſtance, and weakens the Fi- 
bres; all which Heat ought to do, to 
make this Corollary obtain in the 
Motion of the Blood of one and the 
ſame Body. | 

A greater Degree of Heat by in- 
ereaſing the Force of the Heart, 
and enlarging the Capacity of the 
Syſtem of Blood-veſſels, will in- 
creaſe the Velocity of the Blood by 
Prop. 12. And that a bare Dilata- 
tion of the Blood-veſlels by Heat, 
without an Increaſe of the Force of 
the Heart, will increaſe the Quan- 
tity of Blood which flows through 
one and the ſame Part of the Syſtem 
ina given Time, folloys from Prop. 
1; and may likewiſe be gathered 
from ſome Experiments made by 
Mr. Hales, For he found, © that a 
“ given Quantity of warm Water, 
“ impelied by its own Weight, 
“ pals d quicker through the fame 

7 T Blood- 
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* 


c 


Blood veſſels than the ſameQuan- 
ce tity of cold Water; that on re- 
« peating the Experiments with 
« each ſeveral times, the warm Wa- 
ce ter paſsd ſtill quicker and the 
« cold Water ſtill flower in each 
« ſucceeding Trial; and that the 
warmer the Water was, the quick- 
ce erit paſs d; that common Bran- 
« dy, and Decoctions of the Pe- 
cc 7401an Bark, Chamomile Flow- 
<« ers, and Cinnamon, paſs'd all 
«© much ſlower than warm Water; 
« and the Decoction of the Peru- 
© van Bark {lower than the reſt; 
c and that they all paſſed ſtill low- 
ce er in each ſucceeding Trial. 
That a given Quantity of Fluid, 
impell'd by a | at Force, ſhould paſs 
through the ſame Veſſels in a longer 


or a ſhorter Time, muſt be owing 
either to a Change in the Capacity 
of the Veſſels, or to a Difference in 
the Nature of the Fluid moved 


through 


«JW vac 
- — 
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through them. A given Quantit 
of he ſame Fluid hed by a 7 
ven Force, will, from the Nature 
of the Motion of Fluids through 
Pipes, paſs through the ſame Veſ- 
ſels in a leſs Time when they are 
wider than when they are narrower. 
And if the Capacity of the Veſſels 
continue the ſame, a given Quanti- 
ty of a different Fluid, impell'd by a 
given Force, will paſs through them 
in a leſs or a greater Time, as the 
Fluid is leſs or more tenacious, or as 
the Attraction between it and the 
Side of the Veſſel is weaker or 
ſtronger. 


Cor. 7. If the Quantity of Mat- 
ter and vibrating Motion of the Fi- 
bre be both given; the Length of 
one Extenſion will be as the Time in 
which it is made. If q and M be 
given, E will be as t. 


To 
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'To have the vibrating Motion of 
one and the ſame Syſtem of Arte- 
ries given, the Frequency of the 
Pulſe muſt be inverſly as its Magni- 
tude, or the Pulſe muſt become 
* as it becomes leſs, and on 
the contrary. For in this Caſe, E 
expreſſes the Magnitude and t the 


Time of a Pulfe : But t is as p: And 


therefore, P is as = 


This Property of the Pulſe never 
obtains in a natural and healthful 
State of the Body, nor ever with 
Exactneſs in a diſeaſed State. And 
yet the Pulſe is always 55 on 
a great Diminution of its Magni- 
tude, as will appear by the following 


Experiments and Obſervations. 


Lower on bleeding Dogs to Death 


found, that after they had loſt much 
Blood, and began to grow faint, the 
Pulſe grew quicker, on the Veſſels 
growing empty, and the remaining 
D d d Blood 


| 
| 
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Blood not being ſufficient to fill the 
Ventricles of the Heart; and that 
it grew quicker and ſmaller continu- 
ally from the continual Loſs of 
Blood, till the Motion of the Heart 
ceaſed for want of Blood to ſup- 
port it. | 
Mr. Halzs on bleeding Horſes to 
Death obſerved, - that on tying the 
Horſe to make the Experiment, the 
Pulſe was quickened from 36 or 38 
to above 60 Beats in a Minute; that 
as the Horle grew faint from the Loſs 
of Blood, the Pulſe grew ſtill quick- 
er, and beat above 100 times in a 
Minute before he expired, which 
happened after he had : loſt 16 
or 17 Quarts of Blood ; that when 
he came near the lime of expiring, 


he breathes quick, ſigh'd deeply, 


{truggled violently, and fell into 
cold clammy Sweats; that the pro- 
jectil Force of the Heart, meaſured 
by the Height to which it threw the 


Blood 
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Blood upa Tube faſtened to the Ori- 
fice, grew leſs and leſs, but irregu- 
larly on Account of the Sighs and 
Struggles which always increaſed it; 
and that this Force at the Time of 
expiring was not above a fourth Part 
of what it was at the Beginning. 

have ever obſerved the Pulſe to 
be quick, when it becomes very ſmall 
by great Lofles of Blood. A Wo- 
man, from a very great Loſs of Blood 
from theUterus,had aPulſe extremely 
quick, but ſo very (mall, that it could 
{carcely be felt, with great Faint- 
nels, Reſtleſſneſs, Sighing and Cold- 
neſs of the Limbs; all which Symp- 
toms vaniſhed in a little Time by 
Reſt and Nouriſhment. 

The Pulſe is quick and ſmall in 
Bodies chill'd by cold Air, and in 
the cold Fit of an Ague, in malig- 
nant Fevers, moſt Convulſions, and 
2 Coagulation of the Blood by Poi- 
ſons. Hence we learn, that an 

D d d 2 Incraſ- 
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Incraffation of the Blood and Con- 
traction of the Blood - veſſels, when 
they happen in any conſiderable De- 
ree, make the Pulſe quick and 
mall: But an Incraſſation of the 
Blood and Contraction of the 
Blood- veſſels leſſen the Motion of 
the Blood: And therefore, the Pulſe 
becomes quick and ſmall on a conſi- 
derable Diminution of the Motion of 
theBlood. Thepulſe is very quick and 
ſmall, and the Motion of the Blood 
languid, in dying Perſons. The Pulſe 
was very quick, little and creeping, in 
a Man in whom the Valves of the 
Aorta were found offified and ſtood 
half open. By this Fault in theſe 
lj Valves, part of the Blood which 
Wi. was thrown out of the Left Ventricle 
ll in each Syſtole, was forced back a- 
il gain into the Ventricle by the Con- 
f traction of the Aorta; which. mull 
firſt have given a C heck to the Mo- 
I tion of the Blood through the 
i Lungs, 
\| D 2 
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Lungs, and thereby gradually to the 
Motion of the Blood through the 
whole Body; the Conſe = of 
which was an A /thma and Dropſy, 
of which he LY about the Age of 
50. The Pulſe is quick and ſmall, 

when the Cavities of the Heart, or 
of the large Blood-veflels termina- 
ting in them, are much contracted 
by Polypuſes, or by Compreſſion. 

And it becomes very quick: ſmall 
and trembling, on tying or cutting 
the principal Nerves of the Heart. 

Galen obſerved the Pulſe to become 
quick and large under moderate Ex- 
erciſe, and a moderate Uſe of a 
warm Bath; but quick and ſmall 
under JW and violent Exerciſe, 

and an immoderate Uſe of a warm 
Bath; and he likewiſe obſerv'd it to 
be quick and ſmall, when the vital Fa- 
culty(i.e. the Power which moves the 
Blood) is diſſolved by want of Nou- 
riſhment, the Malignity of * 
the 


— 
— — 
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Violence of the Paſhons, the Vio- 
lence or Continuance of Pain, and 
immoderate Evacuations. From 
theſe Obſervations it is evident, that 
the Pulſe becomes quick and ſmall 
on any great Diminution of the 
Blood's Motion, from whatever 
Caule that Diminution ariſes. The 
Quickening of the Pulſe on a great 
Diminution of the Blood's Motion, 

ſeems to be intended by Nature to 
raiſe the languid Motion, thereby to 
preſerve Life as long as is poſſible. 


eee 


PRO POSITION XLIII. 


L* the vibrating Motion of an anut- 
mal Fibre, if the Times of an Ex- 
tenſion and Conmration be ſmall and 
equal, if the Lengths of an Extei- 


/ on aud Contrattion be ſmall, if a Re- 
ſuſtance 
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feftance be given to the Contraction, 
and the contracting Force be equal to 
the Difference between the extending 
Force and the Reſiſtance ; the Con- 
traction in Proportion to the Exten- 
ſion, will be nearly equal to the Diſse- 
rence between the extending Force aud 
Reſiftance in Proportion to the extend- 


- hs © 

ing Force; that is, E will be nearly 
F-R 

equal to 


For ſmall Spaces deſcribed in e- 
qual Times are nearly as the mo- 
ving Forces by which they are de- 
ſcribed, from the Nature of Mo- 
tion: But by Suppoſition, an Exten- 
ſion and Contraction are ſmall, are 
deſcribed in equal Times by the ex- 
tending and contracting Forces, and 
the contracting Force is equal to the 
Difference between the extendin 
Force and the Reſiſtance: And 
therefore 
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therefore = will be nearly equal to 
F—R 


—— —1— 6 


F 


Cor. 1. If the Reſiſtance be no- 
thing, the Contraction vill be equal 
to the Extenſion. If R be o, A 
will be x ; and conſequently, C will 
be equal to kx 

When JI made the Experiments 
from which I compoſed the Tables 
in Prop. 35, after I had taken the 
Extenſion caufed by a Weight of 
300 Grains in two Minutes, I re- 
moved all the extending Weight but 
7 Grains, and let each Hair con- 
tract under thar ſmall Reſiſtance du- 
ring an equal Time. Upon com- 
paring the Contractions with their 
reſpective Extenſions, I found them 
he nearly equal ; only the Con- 


traction in Proportion to the Exten- 
fron, was a little leſs in the Hairs * 
1 with 
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with ſtrengthening Fluids, than in 
the Hairs wet with weakening Fluids; 
it was leſs in the Hair wet with Oil- 
Olive than in the Hair wet with hot 
Water, in the Proportion of 8 5 54 to 
9875; and leſs in all the Hairs when 
dry, than in the Hair wet with hot 
Water, in the Proportion of 9400 
to 9875. The Reſiſtance being? 


Grains and the extending Force 300, 


FR 


Cor. 2. If the Reſiſtance com- 
pared with the extending Force be 
of ſome Magnitude, the Contrac- 
tion will be nearly as much leſs than 
the Extenſion, as the Difference be- 
tween the extending Force and the 
Reſiſtance is leſs than the extendin 
Force; C will be nearly as much leſs 
than E, as FR is leſs than F. 
The mean Extenſion of two dry 
Hairs, cauſed by a Weight of 300 


E e e Grains 
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Grains in two Minutes of Time, was 

=; and their mean Contractions in 
an equal Time, under the Reſiſ- 
tances of 100 and 200 Grains, was 
35: and 13: Whence their mean 
Contractions in Proportion to their 
mean Extenſions under thoſe Reſiſ- 


tances were 6363 and 3409. 


The mean Extenſion of two Hairs 


wet with Oil-Olive, cauſed by the 
ſame Weight of 300 Grains in two 


Minutes, was 53; and their mean 
Contractions in an equal Time, un- 
der the ſame Reſiſtances of 100 and 
200 Grains, were 35 and 1=: Whence 
their mean Contractions in Propor- 
tion to their mean Extenſions under 
thoſe Reſiſtances, were 6021 and 
1 5 

The mean Extenſion of two Hairs 
wet with Water cauſed by the ſame 
Weight of zoo Grains in two Mi- 
nutes (the mean Extenſion of which 
Hairs when dry was 52) was 55- ; 

an 
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and their mean Contractions in an 
equal Time, under the ſame Reſiſ- 
tances of 100 and 200 Grains, was 
27 and 15: Whence their mean 
ContraQions i in Proportion to their 
mean Extenſions under thoſe Re- 


ſiſtances, were 5037 and 2732 

In all theſe three Caſes, == 
was 6666 when the Reſiſtance was 
100, and 3333 when the Reſiſtance 
was 200. So that this Corollary ob- 
tains nearly in dry Fibres, and Fibres 
wet with Oil; but does not obtain 


in Fibres wet with Water. For in 


he » hs 
Fibres wet with wm E is always 


conſiderably leſs than . 


For the ſame Reaſon "ine of Fi- 
bres of the ſame Strength when dry, 
thoſe which are dry or wet with Oil 
contract more in Proportion to their 
Extenſion, than thoſe which are wer 
with Water; I ſuppoſe it is, that of 

es Fibres 
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Fibres of different Strengths when 
dry, thoſe which in that State are 
ſtronger will, when they are wet with 
Water and the Reſiſtance compared 
with the extending Force is conſi- 
derable, contract more in Proportion 
to their Extenſion, than thoſe which 
are. weaker ; as will appear by the 
following Experiment. 

When the extending Force was a 
Weight of 200 Grains, and the 
Reſiſtance a Weight of 160; the 
Contractions in Proportion to the 
Extenſions of three Hairs, whoſe 
Strengths when dry were as the 
Numbers 2285, 1951 and 1600, 
were 1465, 1392 and 1127 when 
the Hairs were wet with Water, In 


TY F-R | 
this Caſe, —- was 2000. 


Cr. Is. If the Reſiſtance with 
reſpe& to the extending, Force be 

great, and both the Reſiſtance and 
**M | | the 
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the extending Force increaſe or de- 
creaſe in the ſame Proportion; the 
Contraction will be nearly as 


the Extenſion, If = be great, and 
R be as F, C will be nearly as 
E. For F being as R, = and con- 
ſequently > will be as 1: And 
therefore, C will be nearly as E. 


When the extending Force was a 
Weight of 200 Grains, and the Re- 
ſiſtance a Weight of 160; the mean 
Contractions in Proportion to the 
mean Extenſions of Hairs, when 
dry, wet with Oil, and with Wa- 
ter, were 1719, 1411 and 1302. 

When the extending Force was a 
Weight of zoo Grains, and the Re- 


ſiſtance a Weight of 240; the mean 


Contractions in Proportion to the 
mean Extenſions of the Hairs uſed 
in the laſt Experiment, when dry, 

| N wet 
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wet with Oil, and with Water, were 
1909, 1601 and 663. | 

When the extending Force was a 
Weight of 400 Grains, and the Re- 
ſiſtance a Weight of 320; the mean 
Contractions in Proportion to the 
meanExtenſions of Hairs, which were 
of the ſame Strength when dry as 
thoſe uſed in the two preceding Ex- 
periments, were 501, 596 and 464 
when they were dry, wet with Oil, 
and with Water. 


In each of theſe 3 Experiments 


FR 
Tp? Was 2000. 


By theſe Experiments when 5 1s 
great and given, F muſt have a cer- 


tain Magnitude to make this Corol- 
lary obtain nearly even in dry Hairs. 


Cor. 4. The Difference between 
the Extenſion and Contraction in 
Proportion to the Extenſion, is equal 
to the Reſiſtance in Proportion to 


the 
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E—C 


the extending Force; that is, — 


is nearl equal to & 
is nearly eq F. | 


If the Reſiſtance be as the ex- 
tending Force, the Difference be- 
tween the Extenſion and Contrac- 
tion will be nearly as the Extenſion 
by this Corollary ; that is, if R be as 


F, E— C will be nearly as E; or in 


1 Es = + 
other Words, if be given, — 


will be nearly given ; as will ap- 
pear by the following Experiments. 


—C ; 
— taken at a Medium from 


Hairs when dry, wet with Oil, 
and with Water, was 9531, 8588 
and 8833, when the extending Force 
and Reſiſtance were 200 and 160 ; 
was 8093, 8398 and 9263, when 
the extending Force and Reſiſtance 
were zoo and 240; and was 9497, 
9403 and 9535, when the extend- 


ing Force and Reſiſtance were 400 


and 
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and 320. In all theſe Caſes = was 
8000, 


Cor. 5. If the Contraction be e- 
ual to the Extenſion, and the Re- 
fikance be of ſome Magnitude, the 
Force which cauſes the Extenſion 
will be nearly equal to the Difference 
between the extending Force and 
the Reſiſtance, that is, nearly equal 
to FR. For the Contraction and 
Extenſion being equal by Suppoſi- 
tion, the contracting and extending 
Forces muſt be equal: But the con- 
tracting Force is nearly equal to 
F—R by the Experiments in the 
foregoing Corollaries : And there- 
fore, the Force employ'd in cauſing 
the Extenſion will be nearly equal to 

F—R. 
In the vibrating Motion of the 
Arterial Syſtem, if the Extenſion 
and Contraction be always * 
; ut 
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but of a different Magnitude at one 
Time from what they are of at ano- 
ther; the extending and contract- 
ing Forces will be always equal, but 
of a different Magnitude at thoſe 
different Times: And conſequent- 
ly, by this Corollary, the Reſiſtance 
given to the extending Force of the 
Syſtem will be always equal to the 
Reſiſtance given to the contracting 
Force; that is, the Reſiſtance given 
to the Force of the Heart which ex- 
tends the Arteries, will be always e- 
qual to the Reſiſtance given to the 
contracting Power of the Arteries. 
And this will obtain, whatever be the 
Nature of the Reſiſtance, whether 
it ariſes from the Quantity or Tena- 
city of the Blood, from a Change 
made in the Capacity of the Syſtem, 
or from any other Cauſe. 


Ff f PR 0» 
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PrRoPosITION XLIV. 


V perfect Heakb in a human Body 

of a given Stature neceſſarily re- 
quires a certain and determmate Pro- 
portion of the Quantity of Blood to the 
Height of the Body; then a grown 
Perſon who: conſtantly enjoys good 
Health muſt always be * of the 
fame Wetght. 


For it has been found by Obſer- 
vation, that animal Bodies have 
more Blood when lean than when 
far, when lighter than when hea- 
vier; and by Conſequence, a cer- 
tain pe” determinate Proportion of 
the Quantity of Blood to the Weight 
of the ſame grown Body 2" 27 
requires, that both the Quantity of 
Blood and Weight of the Body _ 

c 
| 


ANIMAL OEcoxnomy, 403 


be given: But by Suppoſition, perfect 
Health in a Body of a given Stature 
requires a certain and determinate 
Proportion of the Quantity of Blood 
to the Weight of the Body: And 
therefore, a grown Perſon who con- 
{tantly enjoys good Health mult al- 
ways be nearly of the ſame Weight, 


Proof by EXPERIMENTS. 


Sanfforins found by Statical Ex- 
periments, © that Health is more 
« firm and laſting in a Body whoſe 
« Weight is neither increaſed nor 
« diminiſhed in the Courſe of many 
« Years, than in a Body whoſe 
Weight changes annually ; that 
Health will continue good even 
« toextream old Age, if Bodies be 
c always kept of the lame Weight 
c in the four Seaſons of the Year; 
ce that Bodies whole Weights in the 
“ Courſe of a Year are much in- 
Fff2 ce creaſed 
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pics vows diminiſhed, are in 
—— anger that by how much 
3 5 Difference of Weight 
15 * 3 or Diminntion. 
NS pace of a Year, by lo 

worle is the Condition of 


that Body ; that Bodies have no 


. * 1 1 5 


mer; l 
4 0 and that Bodies are not 


troubled with any Diſeaſe in A 

x if they be clad — 
uſe Diureticks, and keep th 4 
Ap of the ſame Weighe as — 
ore.” And that theſe Obſerva- 


tions 
00s 2 true, I am fully ſatisfied 
y own Experience in this 


Kingdom, 


Cor. 1. The Fo 

; od 
Boy 8 is 7 org 1 
1 2 always be nearly — ual 
to its Diſcharges; otherwilc, Fon 8 
dy 
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dy cannot always be nearly of the 
fame Weight. 


Cor. 2. An Equality between the 
Food and Diſcharges in a grown 
Perſon who conſtanrly enjoys good 
Health, neceſſarily requires, that 
when there is an Increaſe or Dimi- 
nution of the one, there ſhould be 
an equal Increaſe or Diminution of 
the other, 


For Inſtance, when the Diſchar- 


ges are leflened by Cold, Diſuſe of 
Exerciſe, or any other Cauſe, the Food 
muſt be equally leſſened; and when 
the Food is increaſed, the Diſcharges 
muſt be equally increaſed ; otherwiſe, 
Perſons will be apt to fall into Diſ- 
eales. The Quantity of Food may 
be leflen'd, either by taking leſs Food 
daily, or by faſting ; and the Sum of 
the Diſcharges may be increaſed, 
either by uſing more Exerciſe, or by 
evacuating Medicines. Faſting is 


preferable 


p ͤFJf p 


= CMS 
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preferable to Evacuations cauſed b 
Medicines, becauſe it does not ralf 
that Irregularity and Diſproportion 
in the Diſcharges, which are often 
produced by evacuating Medicines 
uſed frequently and for a long Time. 
' The Quantity of Food requiſite 
to keep a grown Body in Health, 
ought to be ſuch as gives no Unea- 
ſineſs to the Body in concocting it, 
and can be carry'd off without any 
unuſual or critical Diſcharge. Sanc- 
torius found this to be true by Expe- 
riments, as appears from the fol- 
lowing Aphoriſms. The moſt 
{© healthful Quantity of Food for 
« every one is that, which can be 
« concocted without any Uneaſi- 
« neſs; as it will be, if as much as 
© js taken in be carried off by the 
© Diſcharges; which may be known 
© by weighing. The moſt health- 
ce ful Quantity of Food is that, after 
taking of which a Perſon can ap- 
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ply to Buſineſs with the ſame Eaſe 
as before. A Perſon may know 
how much he ought to eat, by 
finding himſelf for ſeveral Days 
together to return to the ſame 
Weight after Sleep without any 
Uneaſineſs. A Body is preſer- 
vedin the ſame State of Health, 
when it returns to the ſame 
Weight without any unuſual ſen- 
ible Evacuation ; but if it returns 
to the ſame Weight by a more 
than ordinary Diſcharge by U- 
rine or Stool, the Body begins to 
decline from a State of Health. 
And if a Body returns daily tothe 
ſame Weight without any Change 
made in Perſpiration, it will not 


want a Criſis, and be preſerved 
in Health. | 


Cor. 3. A grown Perſon who is 
conſtantly to enjoy good Health, 


requires that the Force of the Heart 


to 
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to the Weight of the Body ſhould be 
nearly the ſame at all Seaſons of the 
Year. For the Quantity of Blood ö 
is nearly as the Capacity of the Syſ- 
tem of Blood-veſſels, and the Ca- | 
pacity of the Syſtem of Blood-veſ- 
ſels is as the Force of the Heart; 
but a grown Perſon who is conſtant- 
ly to enjoy good Health, at all 
Times requires a certain determi- 
nate Proportion of the Quantity off 
his Blood to the Weight of his ho- 


dy; and therefore, he requires a cer- 
tain determinate Proportion of the 
Force of his Heart to the Weight 
of his Body at all Seaſons of the 
Year. 7 3H 919 
I took the Weights of the Hearts? 
and Bodies of ſeveral Animals, and 
upon comparing the Weight of the | 
Heart with the Weight of the Body, 
found this' Proportion to be greater 
in Men, Beaſts, and Birds, than in 
Fiſhes; in ſmall Birds and ſmall Ani- 

mals 


2 ee a 
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mals than in large ones, in younger 
Animals of the — Species than in 
older ones, and in Animals which 
uſe much Exerciſe than in Animals 
which are inactive. 
The Strength, Activity, and Con- 
ſtitution of one and the ſame human 
Body in Health, do each of them 
depend upon the Magnitude of the 
Proportion of the Force of the 
Heart to the Weight of the Body. 
If this Proportion be great, the Bo- 


dy is ſtrong, active, and the Con- 


ſtitution ſanguin; and if the Pro- 
portion be fmall, the Body is weak, 
inactive, and the Conſtitution fat or 


phlegmatick. 


Cor. 4. A grown Perſon who con- 
ſtantly enjoys good Health, has near- 


ly the ſame Quantity of Blood at 


all Seaſons of the Vear. 


Gee Cer, 
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Cor. 5. The Blood of a grown 
Perſon who conſtantly enjoys good 
Health, has nearly the ſame Mo- 
tion, Tenacity, and Texture at 
all Seaſons of the Year. For ſince 
the Force of the Heart and Capa- 
city of the Syſtem of Blood-veſſcls 
of a grown Perſon who conſtantly 
enjoys good Health, are each near- 
ly the ſame at all Seaſons of the 
Year; the Motion of the Blood, 


which is regulated by the Force of 


the Heart and Capacity of the Syſ- 
tem of Blood-veſſels, is nearly the 


ſame at all Seaſons : But a given Mo- 


tion of a given Quantity of Blood 
produced by a given Force, requires 
that the Blood ſhould have a given 
Tenacity, and a given Tenacity re- 


uires that the component Parts of 


the Blood ſhould each have the 


ſame Frame, and be in the ſame 
Proportion to the reſt, that is, that 
N the 


Ee 3 
1 3 


2 


. 2 2 S * L C & 40.5; * * 4 
e ee eee e 


* — 2 * _ 9 * * 1 —Y 9 * r ui n 
n ä r * ö 


p E 5 W 
2 Fenn LE 6 £1 


e „ AIRS FLA 


4 « : 6 1 8 * * J 
PPP 


- 
= * e 


ANIMAL OEC ONOMVY. 411 


the Blood ſhould have a given Tex- 
ture. Therefore, this Corollary is 
true. a F 


SCHOLIUM. 


In this Propoſition I have proved, 
that the Weight of the Body, and 
the Quantity, Tenacity, Texture, 
and Motion of the Blood of a grown 


Perſon who always enjoys good 


Health, are each of them nearly 
the ſame at all Seaſons of the Year. 
And in this Schohum, I ſhall give 
ſome Account of the ſmall Changes 
which may happen in the Weight of 
the Body, and in the Quantity, Te- 
nacity, Texture, and Motion of 
the Blood of a grown Perſon, who 
may notwithſtanding be ſaid to en- 
joy good Health; and alſo of the 


greater Changes in theſe Particulars 
which cauſe Diſeaſes. 


Ggg2 Firſt 
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Firſt I ſhall give ſome Account of 
the ſmall Changes which may hap- 
pen in the Weight of the Body, and 
in the Quantity, Tenacity, Tex- 
ture, and Motion of the Blood of a 
grown Perſon, who may notwith- 
ſtanding be faid 'to enjoy good 
Health. | 

Santtorins informs us, © That 
ce temperate Bodies are about three 
© Pounds (that is, near 27 Averdu- 
* pos Pounds) lighter in Summer 
ce thanin Winter; that the Increaſe 
© of Weight is made in the Begin- 
e ning of Autumn, and its Diminu- 
ce tion in the Beginning of Summer; 
* and that external Cold, by dri- 
c ving the Heat to the Center, ſo 
far ſtrengthens Nature, as to en- 

able it to bear two Pounds of re- 
| ce tained perſpirable Matter above 
{« its uſnal Weight.“ And in this 
Country | have found, that grown 
| Perſons who live temperately are ge- 
nerally 
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nerally a little lighter in Summer 
than in Winter. The greateſt Dif- 
ference of Weight which a grown 
Perſon can undergo without falling 
into Diſeaſes, I ſhall call the Healih- 


ful Latitude of Weight. 
The healthful Latitude of Weight 


of grown Bodies is greater in Win- 
ter than in Summer, in cold Coun- 
tries than in hot Countries, and in 


Perſons of ſtrong Fibres than in 


Perſons of weak Fibres. For Fauc- 
torus found, That a Diminution 
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of Perſpiration, which in Sum- 


mer can cauſe a malignant Fever, 
can ſcarcely cauſe the leaſt Alte- 
ration in Winter; that in a cold 
wholſome Air Perſpiration is 
check'd, the Pores are contract- 
ed, but the Fibres are ſtrengthen- 
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* check'd, the Pores are filled up 
© but not contracted, the Fibres 
c are relaxed not ſtrengthened, and 
the Weight of the retained per- 
ſpirable Matter both hurts and is 
ce perceived: But from theſe Ob- 
ſervations, the Increaſe of Weight 
which can happen without —— 
Diſeaſes is greater in Winter than in 
Summer; and conſequently, greater 
in cold Countries than in hot Coun- 
tries, and in Perſons of ſtrong Fi- 
bres than in Perſons of weak Fibres: 
And therefore, the healthful Lati- 
tude of Weight is greater in Win- 
ter than in Summer, in cold Coun- 
tries than in hot Countries, and in 
Perſons of ſtrong Fibres than in Per- 
ſons of weak Fibres. 

Perſons of ſtrong Fibres. do not 
alter ſo faſt in their Weights by gi- 
ven Changes in the VNonnaturals, as 
Perſons of weak Fibres; or in other 
Words, the Change of Weight ** 

ſe 


* A 


c 


e 


« 
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ſed by a Change of the Tempera- 


ture of the Air, of Diet, Exerciſe, 
or any other of the Nonnaturals, is 
leſs in a given Time in Perſons of 
ſtrong Fibres than in Perſons of 
weak Fibres. For by the foregoing 
Experiments, Changes made in the 
vibrating Motion of the Fibres by 
Reſiſtances, and conſequently by 
other Cauſes (ſuppoſe Changes in the 
Nonnaturals) are leſs in Perſons of 
ſtrong Fibres than in Perſons of 
weak Fibres : But the vibrating Mo- 
tion of the Fibres is proportional to 
the progreſſive Motion of the Fluids; 
and the progreſſive Motion of the 
Fluids regulates the Weight of the 
Body, which increaſes when the Mo- 
tion of the Fluids leſſens, and leſſens 
when that increaſes: And therefore, 
the Change of Weight in a given 
Time cauſed by given Changes in 
the Nonnaturals is leſs, and conſe- 
quently, ſlower in Perſons of ſtrong 

OR Fibres 
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Fibres than in Perſons of weak Fi- 

bres. | 
No Change can happen in the 
Weight of the Body, but there muſt 
at the ſame Time a Change be made 
in the Quantity, Tenacity, Texture, 
and Motion of the Blood. For the 
Weight of the Body cannot be 
changed, but by a Change either in 
the Quantity of Food, or in the Sum 
of the Diſcharges; the Body will 
become heavier when its Food ex- 
ceeds its Diſcharges, and lighter 
when its Diſcharges exceed its Food; 
and therefore, the Weight may be 
increaſed either by an dem of 
the Quantity of Food, or a Diminu- 
tion of the Sum of the Diſcharges: 
But the greateſt Part of the Food 
paſſes into the Blood, and the two 
great Diſcharges, namely Perſpira- 
tion and Urine, are Humours drawn 
off from the Blood; whence, no 
Change can be made in the Quan- 
tity 
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| tity of Food or Sum of the Diſchar- 
ges, but there muſt at the ſame Time 

a Change be made in the Quantity 
of Blood ; if the Food be increaſed, 
or the Diſcharges leſſened, the Quan- 
tity of Blood will always be increa- 
fed at the Beginning of the Change, 
and leſſened afterwards iftheChange 
continues till the Body grows fat or 
phlegmatick; for Bodies have al- 
ways leſs Blood when they are fat or 
phlegmatick than when they are 
— And therefore, no Change 
can be made in the Weight of the 
Body, but atthe ſame time a Change 
muſt be made in the Quantity of 
Blood. A Change in the Quan- 
tity of Blood will be attended with 
a Change in the Capacity of the Syſ- 
tem of Blood-veflels, and that with 
a Change of Motion in the Blood; 
and a Change in that Motion will be 
attended with a Change in the Te- 
nacity and Texture; becauſe the 
9 H h h Tenacity, 
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Tenacity, Texture, and Motion of 
the Blood depend mutually on one 
another: And therefore, no Change 
can be made in the Weight of the 


Body, but there muſt at the ſame 


time a Change be made in the Quan- 
tity, Tenacity, Texture, and Motion 
of the Blood. 

The Weight of a Perſon in 
Health, the Frequency of the Pulſe, 
and ſpecifick Gravity and Colour of 
the Urine, are all of them different 
at different Times of the natural 
Day. The Body is heavier after 
cating than before it, heavier after 


a plentiful Meal than after a ſpare 
one, and conſequently, heavier after 


Dinner (which in theſe Kingdoms 


is generally the greateſt Meal) than 


at any other Time of the natural 
Day. The Pulſe is quicker after 
cating than before it, quicker after 
a plentiful Meal than after a ſpare 


one, and conſequently, quicker after 


Dinner 
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Dinner than at any other Time of 
the natural Day, by Tab. Exam. 2. 
Prop. 15. The mean ſpecifick Gra- | 
vities of the Urine of a healthful | 
Man aged 56 Years, ſecerned from 
the Blood in the Night, Morning, 
and Afternoon, were 10300,10292, | 
and 10207; and the mean ſpeci- 
fick Gravities of the Urine of 25 | 
healthful Boys, whoſe mean Age 
was 135 Years, ſecerned from the | 
Blood in thoſe Times, were 10221, | 
102 20, and 10164. And the Night's 
Urine is generally of a deeper, and 
the firſt Urine after Dinner of a 
paler Colour, than the Urine made [ 
at any other Time of the natural _— 
Day, From theſe Experiments it 
appears, that an Increaſe of the 
Weight of the Body by Food is at- 
tended with an Increaſe of the | 
Quickneſs of the Pulſe, and a Di- [i 
minution of the ſpecifick Gravity [| 

Hhh2 a 


420 A Treatiſe of the 
and of the Intenſeneſs of the Co- 


Jour of the Urine. 
The ſpecifick Gravity of the 
Night's Urine of a Perſon in good 
Health changes, as the Weight of 
the Body after Sleep is found to have 
changed; it increaſes when the 
Weight of the Body after Sleep is 
increaſed, and leflens when that 
Weight is leſſened; as I found by 
taking my Weight, and the fpeci- 
fick Gravity of my Night's Urine, 
every Morning for a whole Year ; 
and then taking the Means of the 
Experiments of every Month. In 
the Month in which I was lighteſt, 
my Weight was 139 Averdupois 
Pounds, and the fpecifick Gravity 
of my Urine was 10258; and in 
the Month in which T was heavieſt, 
my Weight was 142 and 24 Ounces, 
and the ſpecifick Gravity of my 
Urine was 10321. And in the 
other 
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other Months, when the Weight of 


the Body increaſed or leſſened, the 


ſpecifick Gravity of the Urine in- 
creaſed or leſſened. The ſpecifick 
Gravity of the Night's Urine is leſs 
in Children than in grown Bodies, 
by the laſt Paragraph; and there- 
fore, in growing Bodies the ſpeci- 
fick Gravity of the Urine increaſes 
with the Weight of the Body. The 
ſpecifick Gravity of the Night's U- 
rine leſſens again, when Bodies grow 
old; for the mean ſpecifick Gravi- 
ty of the Night's Urine of 12 old 
Men, whoſe mean Ape was 63, was 
10218, which is leſs than the mean 
ſpecifick Gravity of the Night's U- 
rine of healthful Bodies of a middle 
Age, which I judge to be about 
10300, No if we ſuppoſe, what 


1s generally true, that Bodies ſhrink 


in their Dimenſions, and leſſen in 
their Weights, when they come to 
be old; then it will be univerſally 


true, 
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true, that the ſpecifick Gravity of 
the Night s Urine of healthful Bo- 
dies increaſes or decreaſes, when 
there is an Increaſe or Decreaſe of 
the Morning's Weight of the Body 
after Sleep, 

The Quantity of faline and 
earthy Parts contained in a given 
Quantity of Blood, may be conjec- 
tured from the ſpecifick Gravity of 
its Serum. To form a Rule, where- 


by to judge of the Quantity of Salt 


and Earth contained in a given 
Quantity of Blood, I diflolved dif- 
ferent Quantities of ſeveral different 
Salts in a given Quantity of Water; 


042,71, 2, 4, and 6 Drachms of com- 
mon Salt, Sal-gem, Nitre, Sal-armo- 


niac, volatile Sal-armaniac, Alum, 


white Vitriol, and Salt of Tartar, in 


4 Troy Ounces of Water; I took 
the ſpecifick Gravities of 15 ſeve- 


ral 3 and found the Exceſſes 
of the ſpecitick Gravities of the So- 


| lations 
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lutions of each Salt above the ſpeci- 


fick Gravity of Water, to be near- 
ly as the Quantities of Salt diſſolved. 
The Exceſſes of the ſpecifick Gra- 
vities of the four Solutions of Sal- 
armoniac above the ſpecifick Gravi- 
ty of Water, . were 104, 208, 398, 
585, which were nearly as the 
Quantities of Salt diſſolved. The 
Exceſſes of the ſpecifick Gravities of 
the Solutions of common Salt above 
the ſpecifick Gravity of Water, were 
209, 446, 866, 1154, which like- 
wiſe were nearly as the Quantities of 
Salt diflolved. And the ſame ob- 
tained nearly in the Solutions of 
each of the other Salts. Now if 
the Salt of the Blood be a Kind of 
Sal-armoniac, as is generally ſuppo- 
ſed, if S be put for the Exceſs of 
the ſpecifick Gravity of the Serum 
of the Blood above the ſpecifick 
Gravity of Water, if the Quantity 
of Salt and Earth contained in any 


Quantity 
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Quantity of Blood be ever in a gi- 
ven Proportion to the Quantity of 
Salt and Earth contained in an equal 
Quantity of the derum of that Blood, 
if the Exceſſes of the ſpecifick Gra- 
vities of the Blood and Serum in Bo- 
dies of a middle Age be 540 and 
300, as they may be allow'd to be 
from Dr. Jurin's Experiments, and 
if the Exceſſes of the ſpecifick Gra- 
vities of the Blood and its Serum be 
as the Sums of the Salt and Earth 
contained in equal Quantities of 

rhoſe Fluids; then from the fore- 
going Experiments, .o5S will be the 
Drachms of Salt and Earth contain- 
ed in a Troy Pound of Blood. For 
Inſtance, if S be 300, a Pound of 
Blood will contain 15 Drachms of 
Salt and Earth. 5 

In order to know how the Blood 
of Bodies of different Ages is ſatu- 
rated with Salt and Earth, I took the 
fpeciick Gravities of the Cerum of 
: the 
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the Blood of five healthful old Men 
whoſe mean Age was 72 Years, and 
of {ix healthful Boys whoſe mean 
Age was 8 Years, and found their 
Means to be 10266 and 10277. 
From theſe Experiments, the Blood 
of old Bodies contains ſomething | 
leſs Salt and Earth than the Blood | 
of young Bodies, and both contain 
leſs than the Blood of Bodies of a 
middle Ape, ſuppoſing the mean 
ſpecifick Gravity of the Serum of 
the Blood of Bodies of a middle 
Age to be 10300. The Quantities 
of Salt and Earth taken together in 

a Pound of the Blood of the old 
Men, the Boys, and Men of a 
middle Age, are in Prachms 13.3, 
13.8, and 15. | 

The mean Proportions of the 
Serum of the Blood, ſeparated in 24 
Hours, to the Crafſ/amentum of the | 
ſix Boys and five old Men, were 
thoſe of 9187 and 6908 to 10000. 
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Quantity of Blood be ever in a gi- 
ven Proportion to the Quantity of 
Salt and Earth contained in an equal 
Quantity of the derum of that Blood, 
if the Exceſſes of the ſpecifick Gra- 
vities of the Blood and Serum in Bo- 
dies of a middle Age be 540 and 
300, as they may be allow'd to be 
from Dr. Jurm's Experiments, and 
if the Exceſſes of the ſpecifick Gra- 
vities of the Blood and its Serum be 

as the Sums of the Salt and Farth 
contained in equal Quantities of 


_ thoſe Fluids; then from the fore- 


going Experiments,. o58 will be the 
Drachms of Salt and Earth contain- 
ed in a Troy Pound of Blood. For 
Inſtance, if S be zoo, a Pound of 
Blood will contain 15 Drachms of 
Salt and Earth. * 5 
In order to know how the Blood 

of Bodies of different Ages is ſatu- 
rated with Salt and Earth, I took the 
fpeciick Gravities of the Serum of 
| the 
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the Blood of five healthful old Men 
whoſe mean Age was 72 Years, and 
of fix healthful Boys whoſe mean 
Age was 8 Years, and found their 
Means to be 10266 and 10277. 
From theſe Experiments, the Blood 
of old Bodies contains ſomething 
Jeſs Salt and Earth than the Blood 
of young Bodies, and both contain 
leſs than the Blood of Bodies of a 
middle Ape, ſuppoſing the mean 
ſpecifick Gravity of the Serum of 

the Blood of Bodies of a middle 
Age to be 10300. The Quantities 
of Salt and Earth taken together in 
a Pound of the Blood of the old 
Men, the Boys, and Men of a 
middle Age, are in Prachms 13.3, 
13.8, and 1 5. 


The mean Proportions of the 


Serum of the Blood, ſeparated in 24 
Hours, to the Craf/amentum of the 
ſix Boys and five old Men, were 
thoſe of 9187 and 6908 to 10000. 
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And the mean Proportion of the 
Serum to the Craſſamentum of the 
Blood of Bodies of a middle Age, 
has been found to be that of 7143 
to 10000. The Gaſſamentum of 
the Blood of old Bodies is much 
more tenacious (from a ſtronger Co- 
heſion of its Parts) than the Craſſa- 
mentum of the Blood of Children, 
as I have found by Obſervation. 
From the ſmall Difference there 
is in the Quantities of Salt and Earth 


in a given Quantity of Blood of old 


and young Bodies, and the great 
Difference there is in the Tenacities 
of their Blood, it is rational to think, 
that the different Tenacities of the 
Blood at different Ages depend 


chiefly on ſomething different from 


Salt and Earth; which can be no o- 
ther than Oil, which in itſelf is a 
tenacious Liquid, and gives a Te- 
nacity to the Blood; in like manner 
as it gives a Tenacity to Water when 

it 


| 
| 
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it is diſſolved in it by virtue of Salt; 
as we ſee in a Solution of Soap in 
Water, and in Mucilages. See Schol. | 
Prop. 36. | 
The Urine of healthful Bodies is 
higher coloured in the Morning af- = 
ter Sleep, than at any other Time of 
the natural Day; it is higher colour- 
ed before eating than after it, and 
the Difference of Colour is great- 
cr after a plentiful Meal than after a 
2 one; it is higher coloured 
rom much Exerciſe, Watching, An- 
ger, Faſting, hot Meats, hot Air and 
hot Weather, than from their Con- 
traries; it is higher coloured when 
the Blood abounds more with Bile 
than when it abounds leſs with it, as 
we learn from the Jaundice; it is | 
nigher coloured under a greater De- | 
gree of Heat in the Blood than un- 
der a leſs; and it is higher coloured 
in Men than in Women, and in | 
Perſons of a middle Age than in | 
liiz Children 
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Children and old Perſons. The 
ſpecifick Gravity of an exceedingly 
high coloured Urine was 10236, 
which is leſs than the ſpecifick Gra- 
vity of the Night's Urine of Bodies 
of a middle Age. Hence, the Co- 
lour of the Urine does not depend 
ſo much on Salt and Earth as on Oil, 
and probably depends on the Bile, 
which contains much Oil in its Com- 
poſition, For, as I have obſerved, 
the Urine is very high coloured in 2 
Jaundice, in which the Blood a- 
bounds much with Bile, The Blood 
abounds more with Bile, and the U- 
rine is higher coloured, when the 
Degree of Heat in the Blood is great- 
er than when it is leſs. And farther, 
by mixing different Quantities of 
Gall with plain Water, we may pro- 
duce the 3 Colours which are 


ordinarily obſerved in Urine. One 
Part of the Gall of an Ox, mix'd 
with x 5 or 16 Parts of Water, pro- 

duced 
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duced the Colour of the Night's U- 
rine of healthful Men of a middle 
Age. And the Colonr of the Urine 
is ſometimes ſo intenſe, as to require 
one Part of Gall to two of Water to 
produce it. 5 

Secondly, I ſhall give ſome Ac- 
count of the greater Changes in the 
Weight of the Body, and in the 
Quantity, "Tenacity, Texture, and 
Motion of the Blood, which cauſe 
Diſeaſes. 

The Change of Weight which 
cauſes Diſeaſes, commonly exceeds 
the healthful Latitude of Weight; 
and conſequently, is greater in 
Winter than in Summer, in cold 
Countries than in hot Countries, 
and in Perſons of ſtrong Fibres 
than in Perſons of weak Fibres. 
The Weight of the Body is uſually 
increaſed at the Beginning of Fe- 

vers, and the moſt general Cauſes of 
Fevers are Cold, an Increaſe of Food, 


Or 
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or a Diminution of Exerciſe ; all 
which are fitted to increaſe the 
Weight of the Body. But what the 
particular Increaſe of Weight is at 
the Beginning of different Fevers, in 
Perſons of different Ages, Climates, 
and Conſtitutions, is not yet known 
for want of Experiments. 

The Blood abounds more with 
Salt, Farth, and Oil, and is more 
tenacious at the Beginning of Fe- 
vers, than in a State of Health ; as 
may be proved from the Experi- 
ments of Tabor and Langrifh. 

From the Experiments of Tabor, 
the ſpecifick Gravities of feveriſh 
Serum are to the ſpecifick Gravity 
of healthful Serum, as the Num- 
bers 10363, 10381, 10399, or 
10417 t010308 ; or as the Num- 
bers 10355, 10372, 10391, or 
10409 to 10300, ſuppoſing 10 300 
to be the ſpecifick Gravity of health- 
ful Serum of the Blood of Bodies of 


2 
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a middle Age. From theſe ſpeci- 
fick Gravities, the Drachms of Salt 
and Earth taken together contain- 
ed in a 77oy Pound of feveriſh and 
healthful Blood will, by the forego- 
ing Rule, be nearly 173, 184, 195, 
or 205 and 15. From the Experi- 
ments I made on myſelf I gather, 
that the ſpeciſick Weight of the ge- 
rum may increaſe from 10300 to 
10321 without cauſing Diſeaſes ; and 
therefore, the Quantity of Salt and 
Earth in a Pound of Blood of Bodies 
of a middle Age, may increaſe from 
15 to 16 Drachms without cauſing 
Diſeaſes. The farther Increaſe from 
16 till you come to 174, may only 
cauſe common Colds, or other ſlight 
Diſeaſes, but not be ſufficient to cauſe 
a Fever, at leaſt not one of any 
great Conſequence. Tabor gives 
an Account of a Fever of the pleu- 
ritick Kind, which was mortal to 
many of the common People of 

England, 
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England, in which the ſpecifick 
Gravity of the Serum was ordinarily 
between 10372 and 10391. The 
mean ſpecifick Gravity of the Se- 
rum of the Blood of ſeven Men in 
Fevers in this Kingdom, who all 
eſcaped, was 10358: And the 
mean ſpecifick Gravity of the Se- 
rum of one who died, was 10369 ; 
at the Beginning of the Fever the 
ſpecifick Gravity of his Urine, ta- 
ken at a Medium from the 7th Day 
to the 1Ith, was 10295 ; it then 
ſank to 10211, and continued in 
that State till he died, which was on 

the 12th, | 
From 7abor's Experiments, the 
Proportion of the Craſſamentum of 
healthful Blood to the Serum ſepa- 
rated from it in 24 Hours, is that of 
7 to 5, or of 1400 to 1000, And 
the Proportions of the Coagulum of 
a given Quantity of Serum to the 
Part evaporated by a gentle Heat in 
24 


AxIMAL OEcoxomy., 433 
24 Hours, in the mortal Fever be- 
fore mentioned, in ordinary Fevers, 
and in Health, were thoſe of 3000, 
2333, and 1500 to 1000. 

From the Experiments of Lan- 
#ri/h, the mean Proportions of the 
Craſſamenium of the Blood to the 
Serum ſeparated in 24 Hours, in 
continual, quotidian, tertian, and 
quartan Fevers, were thoſe of 3992, 
3614, 3154, and 2424 to 1000; 
the mean Degrees of Coheſion, mea- 
ſured by a Weight juſt ſufficient to 
ſeparate the Parts of the Caſſamen- 
tum of the Blood, in the ſaid Fevers 
and in Health were, taking in the 
Weight of the Tube, as the Num- 
bers 1603, 1275, 1152, 898, and 
621; the Quantities of Salr, Oil, 
and Earth, obtained by Diſtillation 
from a given Quantity of Blood, 
were all greater in feveriſh Blood 
than in healthful Blood; and the 
Differences were much greater in 
8 K K K the 
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the Quantities of Salt and Oil, than 
in the Quantities of Earth; and the 
Urine which in the Ciſis of a Fever 
depoſited a large Sediment, contain- 
ed alittle leſs Water and Earth, but 
about three times more Salt, and near 
eight times more Oil, than were 
contained in an equal Quantity of 
Healthful Urine. 


From all theſe Experiments it ap- 


pears, that the Blood abounds more 


with Salt, Earth, and Oil, and is 
more tenacious at the Beginning of 


'Fevers, than in Health. Hence to 


| cauſe a Fever, the Diſcharges of rhe 


Body muſt be more watry, or con- 
tain fewer ſaline, earthy, and oily 
Parts, for ſome little Time before 
the Fever commences, than they do 
in a State of Health; and therefore, 
the Things which cauſe Fevers mult 


be ſuch as render the Diſcharges 


more watry : But the Diſcharges are 
render d more watry by taking Cold, 
an 
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an Intermiſſion of Exerciſe, and an 
Increaſe of the Quantity of Food : 
And therefore, taking Cold, a ſud- 
den Increaſe of the Food, and a 
ſudden Intermiſſion of Exerciſe, are 
the Cauſes of Fevers ; as they are 
alſo found to be by Obſeryation, 
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PrRoPOSITION XLV. 


Fibe Force which moves the whole 
Syſtem of Fluids in an animal Bo- 
ay be giben; an [ncreaſe or Diminu- 
tion of the Motion of the Fluids in any 
one Part of the Syſtem, will be at- 
tended with an equal Dimimntion or 
Increaſe of their Motion iu other Parts 
of it ; and the Diminution or Tucreaſe 
Motion in the other Parts will be 
greater or leſſer, as they are nearer to 
or farther from that Part. 


K k k 2 For 
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For the moving Force of the 
whole Syſtem of Fluids of an ani- 
mal Body being given by Suppoſi- 
tion, the Motion of the whole Syſ- 
tem generated by that Force in a gi- 
ven Time will be given: But a gi- 
ven Motion of the whole Syſtem ne- 
ceſſarily requires, that an Increaſe or 


Diminution of Motion in any one 


Part of the Syſtem ſhould be attend- 
ed with an equal Diminution or In- 
creaſe of Motion in the other Parts 
of it; otherwiſe, the Motion of the 
whole Syſtem will not be given; and 
the Diminution or Increaſe of Mo- 
tion in the other Parts will be great- 
er or leſſer, as they are nearer to or 
farther from that Part, by Prop. 7. 
19: And therefore, the Propoſe 
tion ig true. 


Cor. If this Propoſition be true, 
an Increaſe or Diminution of any 
one 
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one Diſcharge, or of the Motion of 
the Blood in any one Part of a hu- 
man Body, will be attended with an 
equal Diminution or Increaſe of the 
= Diſcharges, or of the Motion 
of the Blood in the other Parts of 
the Body; and the Diminution or 
Increaſe of the other Diſcharges, 
or of the Motion of the Blood in 
the other Parts, will be greater or 
leſſer, as the Diſcharges or Parts are 
nearer to or farther from that Diſ- 
charge or Part. 

We find by Obſervation, that in 
a Diarrhea, Perſons perſpire little 
and make little Urine; that in a 
Diabetes, Perſons perſpire little and 
are coſtive; that Perſons who ſweat 
much, commonly diſcharge but lit- 
tle by Urine and Stool; that in a 
Catarrh, the Diſcharges by Perſpi- 
ration, Urine, and Stool are com- 
monly all leflened; that in a con- 
firmed P hihifis, a large Diarrhea 
leflens 
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leflens the Diſcharges by Sweat and 
Spitting, great Sweats leſſen the 
Diſcharges by Stool and Spitting, 
and a great Diſcharge by Spitting 


leſſens the Diſcharges by Sweat and 


Stool; that in the Small Pox and 
other eruptive Fevers, in which the 
Blood and Humours flow plentifully 
to the Skin, Perſons are generally 
coſtive and make but little Urine; 
that in other Fevers an Increaſe of 
the Symptoms in one Part 1s gene- 
rally attended with a Diminution of 
the Symptoms in other Parts; and 
that Perſpiration compared with U- 
rine, and conſequently the Motion 
of the Blood at the Surface of the 
Body compared with its Motion in 
the inward Parts, is greater in Sum- 
mer than in Winter, in hot Coun- 
tries than in cold Countries. Theſe 
Obſervations ſhew, that an Increaſe 
or Diminution of one Diſcharge, or 


of the Motion of the Blood in one 


Part 


ANniMar OEconowr. 439 
Part of the Body, is attended with 


a Diminution or Increaſe of other 
Diſcharges, or of the Motion of the 
Blood in other Parts of the Body. 
Hippocrates has informed us, 
« That Gripes, a Weight in the 
« Knees, and Pain in the Loins, 
<« require Purging ; that a violent 
«© Diſorder and Pain in the Head 
<© ceaſe on the breaking forth of 
« Pas, Water, or Blood, at the 
*< Noſe, Mouth, or Ears; that a 
<« loathing of Food, Heart-burn, 
«© Vertigo, and Bitterneſs in the 
«© Mouth, in a Perſon who has not 
a Fever, require vomiting ; that 
in Summer we ought rather to 
vomit, and in Winter to purge ; | 
that for Pains which require vo- 
miting or purging, we ought to 
vomit when the Pains are above 
the Diaphragm, and to purge 
when they are below it; that Hu- 
S mours which ought to be moved 
OR ni. « and 


cc 
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ce and diſcharged, muſt be moved 
ce towards and diſcharged by thoſe 
c Places to which they moſt tend, 
cc provided the Places be conveni- 
« ent.“ By theſe Obſervations, 
when Evacuations are neceſſary to 
empty particular Parts, they ought 
to be made in convenient Places 
neareſt to thoſe Parts. Hence it is, 
that in an Apoplexy cauſed by too 
great a Quantity of Blood in the 
Brain, more ſpeedy Relief is given 
by drawing Blood from the Neck, 
than from more remote Parts of the 
Body; and that in Inflammations, 
more ſpeedy Relief is given by 
drawing Blood from Veſſels which 
lie near them, than from Veſſels ly- 
ing at a Diſtance. 

But though Parts loaded with 
Blood and Humours are more emp- 
tied by near Evacuations, than by di- 
ſtant ones of equal Quantities; yet, 
the Depletion by an Evacuation 
from 
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from a near Part is often not ſo laſt- 
ing, and conſequently, not ſo ſer- 
viceable, as the Depletion by an 
Evacution from a remote Part. For 
a near Evacuation gives a-lenden- 
cy to the Blood and Humours to- 
wards the loaded Parts; which Ten- 
dency continuing after the Evacua- 
tion is over, makes the emptied 
Parts ſoon to fill again, unleſs the 
Diſcharge be very great: But an 
Evacuation from a remote Part gives 
a Tendency to the Blood and Hu- 
mours towards that Part ; which 
Tendency continuing after the Eva- 
cuation is over, cauſes a more plen- 
tiful Flow of Blood and Humours to 
that Part, and conſequently, a more 
{paring Flow of them to the loaded 
Parts : And therefore, the Deple- 
tion, and conſequently, the Bene- 
fit ariſing from it, will not be ſo laſt- 
ing from an Evacuation made in a 
nearPart,as from anEvacuation made 
in a remote Part. ccordingly, 7rat- 
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liau in theCure ofa Hemorrhage from 
a Rupture of the Veſſels in the up- 
per Parts, found much more Bene- 
fit from bleeding in the Ankle than 
in the Arm; and expreſly ſays, that 
a Sollicitation of the Humours to 
the remoter Parts makes a more 
laſting Revulſion. And it has been 
found by Experience, that drawing 
8 or 9 Ounces of Blood from the 
Hemorrhoidal Veins by Leeches, 
after bleeding in the Arm, is more 
prevalenr in ſpitting or vomiting of 
Blood, or bleeding at the Noſe, than 
repeated Bleedings from the upper 
Parts: And that Pains in the upper 
Parts, particularly the Head and 
Side, are often more relieved by 
bleeding in the Foot than by bleed- 
ing in the Arm. So then to make 
a large and ſpeedy Depletion of the 
Veſſels, the Evacuation mult be made 
as near the loaded Part as is poſſible; 


but to make theBenekt of ſuchD eple- 
tion 
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tion laſting Recourſe muſt be had to 
nearadtions from the remotelt Parts. 


238388 9353328:338238883 4888 
PropoSITION XVI. Problem VI. 


T HE Cauſes, Nature, aud Symp- 


toms of Fevers being known ; 


thence to determine the Methods of 


Cure. 


The Cauſes of Fevers are either 
remote or immediate. 


The. common and ordinary ve— 


mate Cauſes of Fevers, are Cold, Ex- 
ceſſes in Lating and Drinking, an 


Exceſs or Intermiſſion of Exerciſe of 
Body or Mind, and-a Suppreſſion of 


ſome Diſcharge to which the Body has 
been accuſtomed ; all which, when 
great and ſudden, are very apt to 
occaſion Fevers. 

The immediate Cauſe of Fevers, 
is the Change which is made in the 
Tenacity and Texture of the Blood 


42-3 by 
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by the remote Cauſes. For all al- 
low the immediate Cauſe of Fevers 
to be in the Blood: But a Change in 
the Blood muſt be a Change either 
in its Tenacity or Texture: And 
therefore, the immediate Cauſe of 
Fevers is the Change which is made 
in the Tenacity and Texture of the 
Blood by the remote Cauſes. 

The Tenacity of the Blood, as far 
as yet appears from Experiments, is 
greater at the Beginning of Fevers 
than in Health, by S$chol. Prop. 44. 


The fame Thing may likewiſe be 


gathered from the Chilneſs and 
Coldneſs with which Fevers are in- 
troduced, and alſo from the Effects 
produced in the Blood by the remote 
Cauſes. For, cold Air, and an In- 
termiſſion of Exerciſe of Body or 
Mind, will occaſion a Diminution 
of the Heat of the Blood; and a 
Diminution of the Heat of the 
Blood will be attended with an In- 


creaſe 
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creaſe of its Tenacity, by Prop. 4: ; 

an Exceſs of Exerciſe, by waſtin 
the watry Part of the Blood, will 
leave the Blood more than ordina- 
rily tenacious when the Body comes 
to cool; Exceſſes in eating and 
drinking will neceſſarily increaſe the 
Tenacity of the Blood if the Food 
be of a ſtrengthening Nature, as it 
commonly is when Fevers ariſe from 
Exceſſes in Diet; for of all Kinds of 
Food, Fleſh Meats and ſtrong Li- 
quors are apteſt to produce Fevers ; 
and the ſame Effect will follow from 
the Suppreſſion of a Diſcharge to 
which the Body has been accuſtom- 
ed, if the Suppreſſion be cauſed, as 
it uſually is, by Things of a ſtrength- 
ening Nature, ſuch as Cold, Aſtrin- 

gents, and the like. 
The Blood, as to its Texture, a- 
bounds more with ſaline, earthy, 
and oily Parts, or, in other Words, 
its Quantity of theſe Parts in Pro- 
portion 
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portion to its Quantity of Water, is 
greater at the Beginning of Fevers 
than in Health, by Sch. Prop. 44. 
And this likewiſe may be gathered 
from the Effects of the remote Cau- 
ſes of Fevers on the Diſcharges. Per- 
ſpiration and Urine (the two great 
Diſcharges of the Body) are more 
watry, or abound lets with ſaline, 
earthy, and oily Parts, when a Bo- 
dy is cold than when it is hot; and 
they are more watry under Excefles 
in cating and drinking than under a 
temperate Diet, from the Urine's 
being more watry after a full Meal 
than after a ſpare Meal, by Sch. 
Prop. 44; and from theſe Diſchar- 

ges being rendered more than ordi- 
narily watry by Cold, and an Ex- 
ceſs in eating and drinking, we may 
infer, that theſe two remote Cauſes 
of Fevers will overſtock the Blood 
with ſaline, earthy, and oily Parts; 
for the fewer of theſe Parts the Diſ- 
10012 | charges 
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charges contain, the more muſt the 
Blood be Gurared with them. An 
Intermiſſion of Exerciſe, by leſſening 
the Heat of the Blood, makes the 
Diſcharges more watry ; and conſe- 
uently overſtocks the Blood with 
. carthy, and oily Parts. On 
the other Hand, an Exceſs of Exer- 
ciſe, by carrying off large Quanti- 
ties of the watry Part of the Blood, 
will leave a more than ordinary Pro- 
portion of Salt, Earth, and Oil in 
the Remainder. And a r Sup- 
preſſion of a Diſcharge to which the 
Body has been accuſtomed, muſt 
have the ſame Effect in overſtockin 
the Blood with thoſe Parts, if the 
Matter of the Diſcharge abound 
with them. So that. the common 
and ordinary remote Cauſes of Fe- 
vers do all of them foul the Blood, 
by making it to abound more wh 
Salt Earth, and Oil, than it does 
in Health. Hence Fevers may dit- 
fer 


e ˙ 
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fer in their Natures, from Differen- 
ces in the Tenacity and Foulneſs of 
the Blood. 

The Weight of rhe Body is uſu- 
ally increaſed at the Beginning of 
Fevers ; and the Increaſe of Weight 
is greater in Winter than in Summer, 
in cold Countries than in hot Coun- 
tries, and in Perſons of ſtrong Fi- 
bres than in Perſons of weak Fibres, 
by S$chol. Prop. 44. The Increaſe 
of Weight in any Time, is always 
equal to the Exceſs of the Food a- 
bove the Diſcharges in that Time; 
and therefore, the Increaſe of Weight 
at the Beginning of Fevers ariſes ei- 
ther from an Increaſe ot the Food, 
or a Diminution of the Diſcharges, 
or from both. The Diſcharges are 
leſſened by ſudden Cold, a ſudden 
Intermiſhon of Exerciſe, or a ſud- 
den Suppreſſion of an Evacuation to 
which the Body has been accuſtom- 
ed; and therefore, all the common 

| remote 
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remote Cauſes of Fevers, excepting 
Exceſs of Exerciſe, are fitted to in- 
creaſe the Weight of the Body. If 
the Increaſe of Weight ariſe from 
an Increaſe of the Quantity of Flu- 
ids, as we may allow it to do from 
the remote Caules, it muſt ariſe from 
an Increaſe of the Quantity of 
Blood, or an Increaſe of the Quan- 
tity of Humours ſeparated from the 
Blood, or from both. It probably 
ariſes more from an Increaſe of Blood 
than of Humours, in ſanguin Bodies; 
and more from an Increaſe of Hu- 
mours than of Blood, in Bodies 
which are fat or phlegmatick. 
When the Blood by the remote 
Cauſes is rendered ſo tenacious and 
foul, as to require a Depuration ; the 
Body grows chill and cold, and fre- 
quently ſhudders,as healthful Bodies 
do when they are greatly chilled by 
intenſely cold Air. During this 
State of the Body, the Pulſe is very 
M m m J 
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low and quick; and if a Vein be 
opened, the Blood flows out either 
by Drops, or ſo flow and cold as to 
coagulate as it falls. After the Cold- 
neſs and Want of Motion in the 
Blood, a preternatural State as to 
Heat and Motion ſucceeds in it, 
which I call a Fever. If the Heat 
of the Blood be greater, and rhe 
Pulſe be greater and quicker, than 
they are in a natural and healthful 
State, I ſhall call the Fever a hh 
Fever ; and if the Heat of the Blood 
be leſs, and the Pulſe leſs and quick- 
er, than they are in a healthful State, 
I ſhall call the Fever a /ow Fever. 

A Fever is the great Inſtrument 
with which Nature depurates foul 
Blood, and reduces it to a natural 
State. This appears plainly from 
hence, that nothing makes tenaci- 
ous Liquids, and conſequently tc- 
nacious Blood, ſo fluid as Heat ; that 
nothing removes Obſtructions N 

the 
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the Blood-veſlels ſo ſoon and fo ef- 


fectually, as an increaſed Heat and 
Motion of the Blood; and that 
thoſe Fevers terminate ſooneſt by 
a Criſis, in which the Heat and 
Motion of the Blood are greateſt; 
and thoſe lateſt in which the Heat 
and Motion of the Blood are leaſt: 
Or in other Words, that the h:ghe/t 
Fevers terminate ſooneſt by a Ciſis, 
and the /oweſt Fevers lateſt. 

When the Matter which fouls the 
Blood, that is the febrile Matter, is 
rightly concocted by the Fever, Na- 
ture ſeparates it from the Blood, and 
diſcharges it out of the Body in a 
falutary Criſis. A ſalutary Crifts in Fe- 
vers is madebySwears, Urine, Hæmor- 
rhages, Fluxes of the Belly, and ſome- 
times by Hhitting. High Fevers for 
the molt part end by Sweats ; and 
and in the End of all Fevers, by 

whatever Evacuation they termi- 
nate, the Recovery to perfect Health 
„ is 
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is by a natural Sweat. When the 
Criſis is made by Sweat, the Sweat 
is thin, warm, and profuſe; and the 
ſick Perſon is freed from the Fever 
by it: When it is made by Ur:e, the 
Urine is made firſt in a ſmall Quan- 
tity, and of a Straw Colour ; but 
ſoon in a greater Quantity, with 
many Contents falling to the Bot- 
tom or ſwimming in it: When made 
by Hæmorrhages, the Flux of Blood 
may be great in Quantity, but is 
commonly of a ſhort Duration: 
When by a Flux of the Belly, the Flux 
is generally without Gripes, and 
commonly goes off in a Sweat : And 

when by Hhitting, the Diſcharge is 
thin, Aphthe ariſe which ſoon heal, 
and a Concoction appears in the U- 
rine at the ſame Time. In the Small 
Pox, Meaſles, Scarlet and Eryſipo— 
latons Fevers, the Blood is depurated 
by Eruptions and Effloreſcences in the 
Skin; in Pleuriſies, often by Expette- 
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ration; and in the Plague and Peſti- 
lential Fevers, frequently by Swellngs 
in the Glands. 

The Symptoms attending Fevers, 
and what thoſe Symptoms portend, 
are beſt known from the Aphory/ms, 
Epidemicks, and Prognoſticłs of Hip- 
pocrates, and a late learned Trea- 
tiſe upon them by a Phyſician in 
this Kingdom; to which ] refer. 

From this Account of Fevers, I 
now proceed to determine the Me- 
thods of Cure. From a Fever's be- 
ing the great Inſtrument Nature uſes 
to depurate foul Blood, it is evident, 

that what is called. the Cure of a 
Fever, is only ſuch a Regulation of 
it as makes it beſt anſwer that Fnd. 
A juſt Regulation of a Fever conſiſts 
in making ſuch Evacuations, and 
directing ſuch Diet and Medicines, 
as ſhall make the Fever depurate the 
Blood in the moſt perfect Manner. 
In appointing theſe Things, Regard 


muſt 
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muſt be had to the Age, and Habit 
of the Body; to the Nature, Symp- 
toms, and Time of the Fever; and 
to the Diſtance of the ＋ * 
From the Increaſe of Weight, we 
may infer the Uſefulneſs of Evacua- 
tions in theBeginning of Fevers. The 
Body is emptied various Ways, name- 
ly, by Faſting, Bleeding, Purging, 
Vomiting, Sweating, and Bliſtering; 
all which I fhall conſider particu- 
larly, and ſhew which of them, un- 
-der given Circumſtances, will be 
moſt proper to leſſen the increaſed 
Weight in the Beginning of Fevers. 
Faſting leflens the Weight of the 
Body, not by cauſing any Evacua- 
tion, but from a Continuance of the 
\ Diſcharges during the Time of the 
| Faſt, I have known a Man in Health 
to loſe near 4 Pounds of his Weight 
in 24 Hours, by wholly abſtaining 
from Meat and Drink during that 
Time. From the Continuance of 


the 
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the Diſcharges during the Time of 
the Faſt, we may gather that Faſting 
increaſes the Proportion of the red 
Part of the Blood to the Serum. 
Accordingly, this Proportion has 
been found very great in Perſons 
who have died with Hunger. Hip- 
pocrates ſays, © that Faſting is to 
« 'be preſcribed to Bodies which 
c have moiſt Fleſh, for Faſting dries 
« Bodies.” Bodies in Dropſies have 
ſometimes been freed from their 
Load of Water, by wholly abſtain- 
ing from Drink and living only up- 
on dry Meat. Hence, Faſting is 
uſeful in the Beginning of Fevers in 
which the Increaſe of Weight is 
more from Humours than from 
Blood; and conſequently, is more - 
uſeful in phlegmatick Bodies, than in 
ſanguin Bodies; in Winter, thart in 
Summer; and in coldCountries, than 
in hot Countries. But tho Faſting 
empties the Body, yet it does not 
Ss appear, 
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appear,that it alters the Proportions 
of the Quantities and Motions of 
the Fluids through its ſeveral Parts: 
And therefore, when the Quantities 
and Motions of the Fluids are too 
great in ſome Parts, and too little in 
others; or, when they are more in- 
creaſed in ſome Parts than in others, 
as they frequently are in Fevers, we 
cannot hope to correct thoſe Irre- 
gularities by Faſting; but muſt have 
recourſe to ſome of the following 
Evacuations. 

Bleeding leſſens the Weight of the 
Body, by leflening the Quantity of 
Blood; and therefore, is uſeful in 
the Beginning of Fevers in which 
the Increaſe of Weight is more from 
Blood than from Humours; as we 
may ſuppoſe it to be in ſanguin Bo- 
dies, that is, in Bodies which have 
much Blood in Proportion to their 
Weights : But Bodies have more 
Blood when they are lean than when 

they 
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they are fat; and Bodies are gene- 
rally leaner in Summer than in Win- 
ter, and in hot Countries than in 
cold Countries: And therefore, 
bleeding in the Beginning of Fevers 
is generally more uſeful in lean Bo- 
dies, in Summer, and hot Countries, 
than in fat Bodies, in Winter, and 
cold Countries. Accordingly, bleed- 
ing is more uſed, and with better 
Succeſs, in Italy, France, and Spam, 
than in theſe and other Northern 
Kingdoms. Bleeding is uſeful in 
all Seaſons and in all Climates, in 
the Beginning of Fevers attended 
with Inflammations; and much more 
ſo, when the Pulſe is Hard, as it is in 
Fevers attended with an Inflamma- 
tion of the Pleura, and other mem- 
branous Parts. In theſe Fevers, 
when the Removal of the Inflam- 
mation is committed wholly to 
Bleeding, without any other Eva- 
cuation, large Quantities of Blood 
Nnn muſt 
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muſt be drawn; and it muſt be ta- 


ken, firſt from a convenient Part 
which lies neareſt to the inflamed 
Part ; and afterwards from a conve- 
nient Part which lies at the greateſt 
Diſtance from it, by Cor. Prop. 45. 

Thus we find that in a true Pleuriſy, 

or an Inflammation of the Membranes 
of the Brain, bleeding to the Quan- 
tity of 9 os 10 Ounces from the 
Foot, hoe bleeding largely from 
the Arm or Neck, gives greater 
Eaſe than repeated Bleedings from 
the upper Parts, 

Purging leſſens the Weight of the 
Body, by leſſening the Quantity of 
Humours. The mean Loſs of 
Weight of ſeveral grown Bodies, 
cauſed by a purging Medicine com- 

oſed of a Drachm of Jalap and 10 
* of Calomel, was about 25 
Averdupois Pounds; and the mean 
Quantity of Liquor, drunk during 


the Time of purging, was about 
double 


n 
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double the Loſs of Weight. And 
the Loſs of Weight cauſed by weak- 
er Purges and Cly/ters is proportion- 
ably leſs. Farther, Purging draws 
the Blood and Humours from the 
upper and outward Parts of the 
Body towards the lower and inward 
Parts, by Prop. 19. 45, and the fol- 
lowing Obſervations. Hippocrates 
obſerved, © that it is good for a 
« Perſon who has an Inflammation 
« in his Eyes, to be ſeized with a 
<< Flux of the Belly; that when a 
© Diarrhæa happens to a Woman 
ce with Child, ſhe is in Danger of 
© miſcarrying ; and that a Deafneſs 
ce in Fevers is carried off by bleed- 
c ing at the Noſe, or ſpontaneous 
e Purging.” And we find by Ex- 
perience, that, after bleeding when 
neceſſary, moderately ſtrong Purges 
(compoled of Jalap or Pulvis I ar- 
wicenſis and Calomet) are very effec- 
tual in removing Pains and Inflam- 

Nun: mations 
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mations in the Eyes, Kae, Head 
and Throat, and in procuring the 
Catamenia; and that Perſons under 
a ſtrong Diarrhea,cra Diabetes, diſ- 
charge but little by Perſpiration: 
All which abundantly ew that 
Purging draws the Blood and Hu- 
mours from the upper and outward 


Parts of the Body to the lower and 


inward Parts. H; ippocrates likewiſe 
obſerved, ce that a ſtrong Diarrhea 
cc coming on a Leucophlegmatia, 
c curesit.” Whence L infer, that 
Purging is uſetul inthe Beginnin g of 
Fevers, in which the Increaſe of 
Weight is more from Humours than 
from Blood ; which is frequently 
the Cale in cachectick Bodies, in 
Winter, and in cold Countries. 
Purges, during the Time of their 
Operation, empty the lower Parts 
more than the upper Parts: But af- 
ter the Operation 1 is over, the lower 
Parts fill again; whence the Deple- 
tion 
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tion of the upper Parts becomes 
reater and more laſting, by Cor. 

Pr 7 +): | 
omiting leſſens the Weight of 
the Body, partly by unloading the 
Stomach andits neighbouring Parts, 
and partly by increaſing Perſpira- 
tion; and therefore, is uſeful in the 
Beginning of Fevers, in which the 
Stomach is foul, and the neighbour- 
ing Parts are loaded with Humours 
from a Diminution of Perſpiration 
by Cold or other Cauſes. Farther, 
Vomiting turns the Blood and Hu- 
mours from the lower and inward 
Parts of the Body to the upward and 
outward Parts; as may be gathered 
from the following Obſervations. 
Hippocrates has oblerved, © that a 
* ſpontaneous Vomiting coming 
* on along Flux of the Belly, cures 
it.“ And we find by Experience, 
that Vomiting is of great Service in 
checking a Dyſentery, an immode- 
rate 
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rate Flux of the Catamenia, a Flux 
of Blood from the Anus, an He: 
moptoe, a Diarrhea, a Fluor albns: 
and a Gleet; and that the Face and 
Eyes are commonly very red, and 
the Body frequently ſweats, during 
the Action of Vomiting : All which 
plainly ſhew, that Vomiting turns 
the Blood and Humours from the 
lower and inward Parts of the Body 
to the upper and outward Parts. 
Hence, the Effects of Vomiting and 
Purging, with regard to the Chan- 
ges they make in the Motions of the 
Fluids in different Parts of the Bo- 
dy, are contrary to each other; Vo- 
miting increaſes and Purging leſſens 
their Motion in the upper and out- 
ward Parts, and Vomiting leſſens 
and Purging increaſes their Motion 
in the lower and inward Parts. Re- 
peated Purging brings down the 
Catamenia, by increaſing the Mo- 


tion 1. of 4 Blood through the 
44 omb 
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Womb; and Vomiting after other 


Evacuations, namely, Bleeding in 
ſanguin Bodies and Purging in ca- 
chectick Bodies, contributes much 
to remove the Inflammation in Pleu- 
riſies, by increaſing the Motion of 
the Blood through the inflamed 
Part. It may be objected, that Vo- 
miting in an Hæmopioe will increaſe 
the Spitting of Blood; but this Ob- 
jection is groundleſs: For 1 have 
rarely obſerved any Blood to be diſ- 
charged during the Operation of a 
Vomit, and never any remarkable 
Quantity. Nor is there any Rea- 
ſon to apprehend, that Vomiting in 
an immoderate Flux of the Catame- 
nia will increaſe it; ſince the Vo- 
miting of Women vith Child does 
not bring on that Diſcharge. Laſt- 
ly, Vomits, by the ſtrong Mo- 
tion of the Muſcles which attends 
their Operation, attenuate tenaci- 
ous Blood and increaſe its Mo- 


tion 
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tion; and are therefore uſeful on 
thoſe Accounts, after other Evacua- 
tions, in the Beginning of Fevers at- 
tended with Inflammations and a 
{mall Motion of the Blood: Accord- 
ingly, I have frequently obſerved 
the Pulſe to be raiſed by Vomits in 
low Fevers from a tenacious Blood. 
Sweating leſſens the Weight of 
the Body conſiderably. 1 have 
known a grown Perſon to have loſt 
two Pounds in half an Hour, by 
ſweating in a Chair contrived for 
that Purpoſe. This Evacuation is 
frequently of great Uſe in the Be- 
ginning of Colds, and (light Fevers; 
and alſo in high inflammatory Fevers 
in young Bodies, which may often be 
taken off in a little Time, by keep- 
ing them in a conſtant gentle Sweat 
in Bed with the teſtaceous Powders 
wen in cold Water, Grown Bo- 
* may take a Drachm of the Pow - 
ders in three or four Ounces of cold 
Water 


ANIMAL OEConomy, 465 
Water every third or fourth Hour, 
and Children five or ſix Years old 
may take half the Quantity of the 
Powders in half the Quantity of Wa- 
ter. It is to be obſerved; that Per- 
ſons thus treated ought to be bled 
and vomited before they begin the 
Uſe of the Powders. If this Me- 
thod be uſed at the Beginning, it 
generally takes off the Fever with all 
its Symptoms in leſs than two natu- 
ral Days; but ſeldom in leſs than 
three or four, if it be not uſed till the 
ſeventh or eighth Day of the Diſeaſe. 
Grown Bodies thus treated often be- 
gin to ſpit a Day or two after they 
begin the Uſe of the Powders, and 
continue ſpitting for ſome Days after 
the Fever has left them. This is a 
natural Method of treating high in- 
flammarory Fevers, in which the 
Blood is rendered tenacious by Cold 
and too great a Quantity of the Acid 
of the Air. For the Heat of the 

Ooo Body 
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Body in Sweating will take off the 
preternatural Tenacity of the Blood, 
as far as it is cauſed by Cold; and 
the teſtaceous Powders, from their 
being of an alcalious Nature, will 
be proper to take it off as far as it 
depends on the Acid of the Air; and 
Sweating, both by emptying the 
Body, and turning the Humours to 
the Skin, will greatly contribute to 
take off Inflammations in the in- 
ward Parts. Sweating with acidu- 
lated Drinks, taken warm, and Cor- 
dials, is a proper Evacuation in the 
Beginning of Fevers in which the 


Salts of the Blood are rendered too 


volatile by Heat or Putrefaction; as 
we may ſuppoſe them to be in Child- 
bed, peſtilential, and other putrid 
Fevers. For Sweating will carry off 
Part of the volatile Salts, and Acids 
will be proper to correct the Re- 
mainder. After a Vomit, I have 


known gentle and frequently repeat- 


ed 
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ed Sweats, excited in Bed by ſmall 
Quantities of - Liquors taken hor, 
of great Uſe in the Beginning of 
low Fevers attended with frequent 
and irregular Succeſhons of Cold 
and Heat for three or four of the 
firſt Days. Thele Fevers frequent- 
ly happen in this Kingdom to Men 
of a middle Age, and by being ne- 
glected in the Beginning often prove 
mortal. Sweating, as it attenuates 
the Fluids and turns their Courſe to 
the Skin, and as it relaxes and 
weakens the Fibres, will be more 
uſeful in the Beginning of Fevers in 
Winter than in Summer, in cold 
Countries than in hot Countries, 
and in Perſons of ſtrong Fibres than 
in Perſons of weak Fibres. 
Bliſtering leſſens the Weight of 
the Body but little, and therefore, 
is but of little Uſe to take off the 
Increaſe of Weight in the Begin- 
ning of Fevers. In the Progreſs of 
1 Fevers, 
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Fevers, Bliſters ſometimes do Good, 
and ſometimes Hurt, In low Fe- 
vers in which the Blood is tenacious, 
Bliſters often do Godd by increaſing 
the Fever, and leflening the Tenaci- 
ty of the Blood; which Effects they 
produce by the Pain, Heat, and 
Inflammation which they common- 
ly raiſe in the Part to which they are 
apply'd, and by the volatile Salts 
which they communicate to the 
Blood. In this Caſe, they muſt be 
repeated as often as their Effect in 
the Blood ceaſes, till within a very 
little Time of the Ciſis. In low 
Fevers in which the Blood is diſſolv- 
ed, as we may reaſonably ſuppoſe it 
to be in Fevers attended with purple 
Spots and Hemorrbages, Bliſters do 
Hurt by farther increaſing the Diſſo- 
| lution and Acrimony of the Blood, 
Bliſters frequently hurt in high Fe- 
vers, and ſometimes cauſe Convul- 


ſions and Death, unleſs they be ap- 
2 0:0: "pd 
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ply'd at a conſiderable Diſtance from 
the Head, and Opiats be given at 
the ſame Time. And they oftener 
hurt in high Fevers, when apply'd at 
or very near the Time of the Cr2/75, 
than when apply'd at any other 
Time of the Fever. In high erup- 
tive Fevers, particularly the Small- 
Pox, Bliſtering along with other 
Evacuations, juſt before or after the 
Appearance of the Eruption, ſome- 
times checks or ſtrikes in the Erup- 
tion ; and inſtead thereof, throws out 
purple Spots, cauſes Convulſions 
ana Death. Andin other high Fe- 
vers, a Separation in the Urine at a 
proper Time (which is a Sign of 
Concoction and an approaching 
Criſis) often goes off on the Appli- 
cation of Bliſters, and does not ap- 
pear again in ſeveral Days, and ſome- 
times not at all. This is agreeable 
to the Doctrine of Hippocrates, who 
directs, © In the Criſis of Fevers 
N « and 


[ —_ 
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© and after a perfect Cyiſis, not to 
move or 12 any Chan ge either 
<« by purging Medicines or other 
<< Irritations, but to leave all to Na- 
** ture.“ As Fevers are generally 
leſs ardent, that is, lower, ſo Bli- 
ſters are generally more uſeful, in 
Winter and cold Countries, than in 
Summer and hot Countries. Bliſters 
apply'd to the Back, after Perſons 
have begun to ſpit in Inflammations 
of the Lungs and Pleura, I have 
known to do hurt by quieting the 
Cough, and ſtopping the Spitting ; 
and thereby, increaſing the Difficulty 
of Breathing and Inflammation. 
Bliſters apply'd to the Back in Fe- 
vers often eaſe the Head more during 
the Time of their riſing, than Bli- 
ſters apply'd to the Thighs or Legs; 
but the Eaſe given to the Head is 
often more laling from Bliſters ap- 
ply'd to the Thighs or Legs, than 
from Bliſters apply'd to the Back. 
—_—_ ; 
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I have known Bliſters to quiet a Vo- 
miting, and leſſen a Diarrhæaà in Fe- 
vers; and they are particularly ſer- 
viceable in the Convulſions of low 
Fevers attended with much pale 
Urine, commonly called nervous Fe- 
vers. Hippocrates obſerved, © that 
5&0 Abſcefles of the Legs are good 
c in Inflammations of the Lungs; 
and that of two Pains which hap- 
pen together, but not in the ſame 
Part, the greater obſcures the 
c lefler.” Hence, the Relief may be 
greater, but not not ſo laſting, from 


oy 4 


A 


C 


* 


Cc 


a Bliſter applied near to a diſtreſſed 


Part, than from a Bliſter applied at 
a great Diſtance from it. 

To what has been ſaid concern- 
ing Evacuations, may be added, that 
when ſuch Evacuations are made as 
ought to be made, Perſons bear 
them eaſily, and are relieved by 

them, This is the Rule whereby 
Hippocrates judged of the Uſeful- 


neſs 
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neſs or Hurtfulneſs of Evacuations, 
whether made by Nature or Art; 
and it ought ever to be carefully at- 
tended to, not only in Fevers, but in 
all other Diſeaſes. We may farther 
add, that Evacuations onght gene- 
rally to be made in the Beginning 
of Fevers, and to be finiſhed within 
three or four of the firſt Days : Ex- 
cepting, that in Fevers in which 
the Head is much engaged, Clyſters 
may be uſed, to draw the Humours 
gently from the Head by giving 
them a Tendency to the lower Parts, 
till Signs of Concoction appear in 
the Urine; and that in high Fevers, 
attended with an Inflammation of 
ſome principal Part, Fvacuations 
may be uſed, to prevent Suppuration, 
till the Inflammation is either to- 
tally removed, or greatly abated. 
This may ſuffice concerning Eva- 
cuations in Fevers. I now proceed 
to conſider the Diet and Medicines, 
which 
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which are proper in theſe Diſ- 
caſes. 

The Diet and Medicines muſt be 
ſuch, as are fit to regulate the pre- 
ternatural Heat and Motion of the 
Blood, that is, the Fever; ſo as that 
it may perfectly aepurate the Blood, 
and reſtore it to a healthful State. 
The Diet muſt be cooling, if the 
Fever be high; and warming, if 
the Fever be low. Diet is cool- 
ing, either as it is of a cooling Na- 
ture, or as it is taken actually cold ; 
and it is warming, as it is of a warm- 
ing Nature, or as it is taken actually 
hot. Gruels, Panada, plain Water, 
Barley-water, Ptiſan, Small-beer, 
and Whey, made with ſmall White- 
Wine, Cyder, Juice of Lemons, 
Juice of Oranges, Vinegar, or But- 
termilk, are all of a cooling Nature; 

and Broths of Fleſh, Ale, Wine, and 
other {trong fermented Liquors, and 
Whey made with ſtrong fermented 
Ppp Liquors, 
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Liquors, are all of a warming Na- 
ture. Any of the Things here men- 
tioned which are of a cooling Na- 
ture, may become warming by be- 
ing taken hot; and any of thoſe 
which are of a warming Nature,may 
loſe much of that Quality by being 
taken cold. For in low Fevers, plain 
Gruels and Barley-water taken hot 
increaſe the Heat and Motion of the 
Blood, that is, heighten the Fever 
more, than many Liquids of a 
warming Nature taken cold. Drinks 
become more cooling by being im- 
pregnated with Acids, or with Mitre; 
both of which are of a cooling Na- 
ture, and may be given in high Fe- 
vers till Signs of Concoction ap- 
pear in the Urine; but no longer, 
leſt by their cooling Quality they 
ſhould hinder a perlec Concoction 
of the febrile Matter, and thereby 
retard, if not intirely prevent the 
Criſis. Acids and Nitre ought not 


tO 
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to be given in low Fevers in which 
the Blood is tenacious : For, by their 


cooling and diuretick Quality, they 


will make the Fever ſtill lower, and 
the Blood ſtill more tenacious; the 
Conſequence of which will be, that 
there will be no Ciſis during their 
Uſe; and the Want of a Criſzs, and 
of a thorough Fxtermination of the 
febrile Matter by it, will make the 


Recovery to Health at beſt very ſlow 


and uncertain. In ſuch Fevers, vo- 
latile alcalious Salts and Spirits muſt 


be given to thin the Blood, and all 


Liquids mult be taken hot to rarefy 
it and increaſe its Motion. But tho? 
Acids are hurtful in Fevers which 
are low from too great a Tenacity in 
the Blood, yet they are very uſeful in 
low Fevers in which the Blood is diſ- 
ſolved and its Salts are rendered vola- 
tile, By Putrefaction; in which Fe- 
Vers, all Liquids muſt 'M taken warm, 
in order to "we and keep up a gentle 


P p p 2 Sweat. 
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Sweat. In theſe Fevers, Cordials 
compoſed of ardent Spirits and 
Acids mult be uſed, to give Tenaci- 
ty to the Blood and Strength to the 
Fibres. 

If we ſuppoſe the Demand of Na- 
ture to be a juſt Meaſure of the Qua- 
lity and Quantity of the Nouriſh- 
ment which are proper in Fevers, 
we may from the Demand collect 
the following Rules concerning 
Diet; namely, All ſolid Food ought 
to be rejected, and liquid Food on- 
ly admitted in Fevers; becauſe, in all 
Fevers there is an intire Averſion to 
ſolid Food, and a Demand only for 
Liquids. Cooling acidulated Drinks 
ought tobe taken plentifully in high 
Fevers ; becaule, there is a great De- 
mand for ſuchDrinks in thoſe Fevers. 
Little Drink oughtto be taken in low 
Fevers from a tenacious Blood ; be- 
cauſe, there is but little Demand for 
Drink in thoſe Fevers ; and what 1 ta- 

| en, 
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ken, muſt be taken hot to increaſe the 
Fever. Nothing ought to be taken, 
when there is no Demand ; as there 
ſeldom is in the very Beginning of 
Fevers, and in the Beginning of 
their Exacerbations and Paroxyſms, 
in which the Body is cold, and the 
Motion of the Blood very low. And 
Drink ought to be taken plentifully 
in all Fevers in which the Salts of the 
Blood are rendered volatile and al- 
calious by Heat or Putrefaction; be- 
cauſe, the Thirſt is great in ſuch Fe- 
vers, as it is even in Health after a 
Meal of Fiſh, whoſe Salts are of an 

alcalious Nature. But theſe Rules we 

find to be juſt by Experience. And 

therefore, from the Demand of Na- 

ture we may judge of the Diet which 

is proper in Fevers. 

Hippocrates for Diet in Fevers, 
uſed Barley Gruel thicker or thinner, 
more or leſs nouriſhing, according 
to the Nature and Circumſtances of 


the 


j 
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the Diſeaſe, Water ſweetened with 
Honey and plain Water, a Mixture 
of Vinegar and Water either plain 
or {weetened with Honey, Vinegar 
ſweetened with Honey, and Wines 
of various Kinds; of all which he 
has given an Account in his Trea- 
tiſe on Diet in acute Diſeaſes. Ac- 
cording to that great Man, a moiſt 
5 Pier is proper for all Perſons in 
Fevers. The Diet ought to be 
thinneſt when the Fever is at the 
Height. Diet ought not to be 
<« given in the Exacerbations or Pa- 
roxyſms of Fevers, becauſe it 
<« hurts. Diet ought to be thinneſt 
jn the moſt acute Fevers, and leſs 
« thin as Fevers are leſs acute. In 
« Fevers which ſoon come to the 
Height, the Diet muſt be thin 
cc from the Beginning; but in Fe- 
vers which come later to the 
* Height, the Diet muſt be thinner 
« at anda little before that Time, 

TD ce but 
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but more nouriſhing before to en- 
able the ſick Perſon to hold out. 
In the Beginning, the Gruel muſt 
not be much, nor thick. Some 
muſt be taken every Day, to pre- 
vent an Emptineſs of the Veſſels; 
and once or twice a Day, accord- 
ing to the Cuſtom of eating in 
Health; only 'tis adviſeable after 
the firſt Day to give it twice a Day 
rather than once, even to thoſe 
who have accuſtomed themſelves 


to eat but once a Day in Health. 


Much Gruel muſt nor be given, 
even when the Diſeaſe is of the 
moſt drying Nature ; but before 
the ſupping of it, muſt be drunk 
Water ſweetened with Honey, or 
Wine, which ever ſhall be moſt 
convenient. When any righr 
Diſcharge happens, as a righr 
Expectoration in a Pleuriſy, the 
Quantity of Gruel muſt be in- 
creaſed, and that in Proportion to 

«me 
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ce the Diſcharge; for the more Bo- 
cc dies are then moiſtened, the 
« quicker commonly will be the 
ce Criſis; and on the contrary. Nei- 
ce ther Gruel nor Drink ought to be 
6 given in Fevers, when the Feet are 
« cold. 

In Fevers attended with Inflam- 
mations, watry Fomentations and 
watry Cataplaſms muſt be apply'd, 
where they conveniently can, to the 
inflamed Part; for they aſſiſt much 
in removing Inflammations, by atte- 
nuating the Blood and increaſing 
the vibrating Motion of the Fibres. 
Accordingly, Hippocrates directed 
a Bladder filled with hot Water, or 
a large Sponge ſqueezed out of hot 
Water, to be apply'd to the Side at- 
fected in a pleuity. . 

Oprats, as they leflen the vibra- 
ting Motion of the Fibres, and the 
Motion of the Fluids conſequent 


thereon, are uſeful in high Fevers 
in 
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in which the Heat of the Blood is 
too great for a juſt Concoction of 
the febrile Matter, and the Motion 
of the Blood too rapid for a com- 
pleat Separation of that Matter from 
the Blood; in all Evacuations which 
from their Violence endanger Life; 
in Phrenſies and Deliriums from too 
great a Motion of the Blood, which 
frequently happen before critical 
Eruptions in Fevers; in high Fe- 
vers attended with aCatarrh,or great 
Watchfulneſs ; and in the Small- Pox, 
during the Time of Suppuration; 
for Reſt and Sleep greatly promote 
Suppuration. Where Opiats are re- 
quired in Fevers, the Greatneſs of 
the Doſe and Frequency of repeat- 
ing it may both be determined by 
the Effect which is intended to be 
produced by them; for if no Incon- 
venience ariſes on uſing Opiats, they 
may be given in ſuch Quantities, and 


Qꝗ ſo 
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fo often repeated, as ſhall be neceſ- 
ſary to attain the End propoſed. 

In intermitting Fevers, common- 
ty called Aemes, the Tenacity of the 
Blood is leſs than in continual Fe- 
vers, by Schol. Prop. 44. And the 
immediate Cauſe, that is, the Foul- 
neſs of the Blood, is both leſs in 
Quantity and of a leſs fixed Nature 
in intermitting than in continual 
Fevers; as we may gather from the 
Shortneſs of the Paroxyſms of the 
former, when compared with the 
Length of the Period of the latter. 
For it is rational to ſuppoſe the fe- 
brile Matter to be leſs or more in 
Quantity, and of a Nature leſs or 
more fixed, as it requires a leſſer or 
a greater Time wherein to be con- 
cocted, ſeparated from the Blood, 
and thrown out of the Body in a 
Criſis. The Blood is depurated (tho? 
not perfectly) by the Paroxyſm of 
01 an 
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an Ague, in commonly leſs than one 
whole natural Day ; whereas, many 
Days are ordinarily required for its 
Depuration by a continual Fever. 
The Return of the Paroxyſms in in- 
termitting Fevers ſhews, that, tho? 
the Fever terminates with each Pa- 
roxyſm, yet the Blood is not per- 
fectly depurated by it; ſome Degree 
of Foulneſs ſtill remains in the 
Blood, which on account of its 
Small neſs may not be ſufficient to 
continue the Fever, but yer may be 
ſufficient by Degrees to taint and 
foul the Blood again, ſo as to cauſe 
a new Paroxyſm. For, the leaſt 
Quantity of variolbus Pus, intro- 
duced into the Blood of a Perſon in 
Health who has never had the 
Small-Pox, can fo change the Tex- 
ture of the Blood in the Compaſs 
of eight or ten Days, as to cauſe the 
ſame Diſeaſe: And in other Fevers, 
a ſmall Quantity of febrile Matter 
Ta Qqq 2 remain» 
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remaining in the Blood after an im- 
perfect Cry/zs often occaſions a Re- 
lapſe or Return of the Fever. We 
learn from Fandlorius, that Bodies 
are heavier. at the Beginning of in- 
termitting Fevers than in Health; 
for he found by Experiments, that 
if the Increaſe of Weight which 
happens in Autumn exceeds the 
healthful Latitude of Weight, it 
cauſes tertian or other putrid Fevers. 
The Urine is pale in the Beginning 
of the Paroxyſm, when the Body is 
cold ; it. becomes high coloured, 
when the Body is hot; and when the 
Paroxyſm i is over, it is reddiſh When 
made, and whos. cold lets fall a 
Brick. coloured Sediment; which 
Sediment always ſhews a Diſeaſe to 
be of the intermitting Kind. Of 
this Kind are remittin erer 
which, are periodical in their Exa- 
cerbations; and out of them have a 
Brick- coloured Sediment in the U- 

Es rine; 
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rine; and alſo Colicts, Pleuriſies, 
Rheumatiſms, or Rheumatiick Pains, 
which are periodical and have this 
Urine. Intermitting Fevers, from 
Neglect or ill Treatment, often ter- 
minate in other Diſeaſes, a Dropfy, 
Jaundice, Sc. when the Heat and 
Motion of the Blood become too 
languid to form a febrile Paroxyſm. 
From the Increaſe of Weight, we 
may infer the Uſefulneſs of Evacua- 
tions in the Beginning of intermit- 
ting Fevers. And we may know 
what Kind of Evacuations are pro- 
per, by the Account which has been 
given of Evacuations. After pro- 
per Evacuations are made, and the 
Patient has had a ſufficient Number 
of Paroxyſme, a Stop may be put 
to the Fever by the Peruvian Bark ; 
a ſmall Quantity of which will gene- 
rally be ſufficient for this Purpoſe, if 
it be taken in large Doſes, and the 
Doſes be repeated at ſhort Intervals. 
| An 
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An Ounce, , or at moſt two, will ge- 
nerally be ſufficient in a grown Per- 
ſon. This Medicine — 

the Fibres, and increaſes the Tena- 

city of the Blood, by Prop. 41. and 
its choluum: And we may allow it 
to have a Power of leflening the Mo- 
tion of the Blood, and contracting 
the Blood-veſlels, by ſome Experi- 
ments made by Mr. Hales, of which 

I haye given an Account in Cor. 6. 

Prop. 42. By theſe Effects it leſſens 
the Frequency of the Pulſe, checks 
or intirely ſtops feveriſh Effer- 
veſcences in the Blood, makes foul 
and turbid Urine in Diſeaſes to be- 
come clear and tranſparent, and is 
of great Efficacy, after proper Eva- 
cuations, in ſtopping Hemorrhages, 
Sweats, and a Diabetes. Hence, the 
Bark is very improper, nay hurtful, 
in intermitting Fevers, till the Mat- 
ter which fouls the Blood is ſo far 
concocted and thrown off by re- 

| peated 
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peated Paroxyſms, that Nature with 
a proper Regimen is able to concoct 
and throw off the Remainder with- 
out the Aſſiſtance of a Fever. Ac- 
cordingly, ſtopping intermitting Fe- 
vers by the Bark has always been 
found molt effectual and fafe, when 
ſome Paroxyſms have paſſed before 
it has been given. The ſtrengthen- 
ing Quality of the Bark may be in- 
creaſed by mixing it with Things of 
a more ſtrengthening Nature than it 
ſelf, ſuch as Salt of Tartar, or Sal- 
armoniac ; and by waſhing down 
the Mixture with ſome ſtrengthen- 
ing Liquor, ſuch as Claret, German 
Spa-water, or a Cordial in which 
plain Spirit of Wine, or ſome com- 
pound Water of the Shops, makes a 
conſiderable Part of the Compoſi- 
tion. 

All that remains to be ſaid con- 
cerning Fevers is, to ſhew how to 


conduct the Patient after the Fever 
15 
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is over, till he gathers Strength and 
is reſtored to perfect Health. If 
the Ciſis has been perfect, there 
will be no Occaſion for Medicines; 
for both Strength and Health may 
be reſtored by a proper Diet. The 
Food ought at firſt to be chiefly li- 
quid; for liquid Food, as it is more 
eaſily digeſted, and on that Account 
can be taken in a greater Quantity, 
will be fitter for a weakened Body, 
and ſooner repair the Waſte made 
by the Diſeaſe, than ſolid Food. It 
ought by Degrees to be more ſolid, 
in order to give Drineſs and Strength 
to the weakened Fibres. But if the 
Criſis has been imperfect, the Pa- 
tient muſt be purged in order to car- 
ry off the Remains of the Diſeaſe; 
and afterwards, nouriſhed in the ſame 
manner as if the Ciſis had been per- 
fect. If the Fever be carried off by 
Sweating with the teſtaceous Pow- 


ders, in the Manner above mention- 
—— 
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mentioned; the fame Conduct muſt 
be uſed as after an imperfect Cr:/415, 
to prevent 2 Return of the Fever ei- 
ther in its old Form, or in the Form 
of an Ague. 


General SCHOLIUM. 


From what has been delivered in 
this and the laſt Section, we know, 
how to increaſe or leſſen the Strength 
of the Fibres, and Tenacity of the 
Fluids; how to increaſe or leſſen the 
vibrating Motion of the Fibres, and 
progrefhve Motion of the Fluids 
conſequent thereon; by what Eva- 
cuations the whole Body, or any par- 
ticular Part, ought to be emptied 
when it happens to be overload- 
ed; and what are the proper Me- 
thods of correcting Irregularities 
in the Diſcharges, when it ſhall be 
judged fafe to do it. A Diſcharge 
afticaced by Nature, to take off a 

| 1 Load 
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Load or Fulneſs, or to free the Bo- 
dy from irritating and hurtful Hu- 
mours, ought not to be check d by 
ſtrengthening ' Medicines, or by 
turning the Courſe of the Fluids to 
other Parts of the Body; but be ſut- 
tered to go on, and be promoted by 
large Dilution, or otherwiſe, if the 
Strength will allow, till the Ends of 
its Inſtitution are attained. After 
which, it often ſtops of itſelf, when 
the Diſcharge has been of no long 
Continuance; but it it ſhould not, 
it may be ſafely check d by ſtrength- 
ening the Fibres of the Part from 
which the Diſcharge is made, and 
turning the Courſe of the Fluids 
from that to other Parts ot the Body 
at the ſame Time. The Strength 
of the Body in Diſeaſes is mea- 
ſured by the Force of the Heart, 
which Force may be judged of by 
the Motion of the Blood; and we 
know this Motion by the 8 — 

| rey | an d 
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and Frequency of the Pulſe. We 1 
may judge of the Sharpneſs of ir- | 
ritating and hurtful Humours by the 
Pain which attends the Diſcharge. | 
The remote Cauſes of chronical 9 
Diſeaſes are, long Errors in the 9 
Nonnaturals, acute Diſeaſes ill 
cured, a preternatural Weakneſs or 
ill Conformation of ſome particu- | 
lar Part, and a Taint in the Fluids ; 
and Solids either hereditary or ac- 

uired. Now, from a Knowledge of 
all theſe Particulars, the proper Me- N 
thods of conducting chronical Diſ- i 
eaſes, as far as they are to be relieved | 
by Art, may be fo eaſily deduced, 
that it may ſeem unneceſſary to 


deſcend to a particular Treatment 
of them. 
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FR== NOWING you to be a 

© 2231 Perſon of Candour and 

Judgment, and through- 

ly acquainted with Phi- 

loſophical Subjects, I take the Li- 

_— to ſend you this Paper, which 
A 


2 Contains 


[4] 


contains an Account of the Motion 
of Water through Orifices and Pipes, 
and a Vindication of my Treatiſe of of 
the Animal Oeconomy from certain 
Objections offered againſt it by Dr, 
Morgan, in his late Rook intitled, 


The Ee, Practice of Phy/ick. 
PROPOSITION I. 


TFACDB be a cylmarical Veſſel 
filled with Water, AB its upper 
Orifice, CD us Bottom parallel to the 
Horizon, E F g circular Hole in the 
md of the Bottom, GH the Axis 

— — of the Cylinder 
e perpendicular 
to the Hori- 
1 N 20n, GI the 
| | Axis produ- 
ced till N be- 
F441 comes equal to 
theSpacethro 


F which a bea- 


59 


a * 


EF 1] 


vy Body muſt deſcend in vacuo 20 gc- 
quire a Velocity equal to the Veloct- 
ty of the Water in the Surface AB; 
if A be put for the Area of the Surface 
of the Water A B, a for the Area of 
the Hole EF, H for G H the perpen- 
dlicular Height of the Water in the 
Veſſel above the Hole, V jor the Ve- 
locity of the Water flowmg through | 
the Hole, and v for the Celocit of the | 
Water in the Surface A B; and laſt- 
by, if the Veſſel be ſuppoſed to be 
kept conſtantly full, by being ſupply d 
at the Top as faſt as the Water runs 
out through the Hole, and the Water | 
deſcend from the Top of the Veſſel 1b 
the Hole freely and without Reſj- ; 
flance; I ſay that V will be equal 
zo the Velocity acquired in falling 
in vacuo through the Space * 
| — 


AH 18 9H | 
ls | 


Xa Eft. IG. 
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For IH being the Space through 
which a heavy Body muſt fall 22 
vacuo, to acquire a Velocity equal 
to the Velocity of the Water in the 
Surface A B, and the Water being 
ſuppoſed to deſcend from the Sur- 
face to the Hole freely and without 
Reſiſtance, IG will be equal to the 
Space through which a heavy Body 
muſt fall zz vacuo to acquire the Ve- 
locity of the Water in the Hole EF: 
But the Velocities acquired by a 
Body falling in vacuo — the 
Spaces I G and IH are in the ſubdu- 
plicate Ratio of thoſe Spaces, on 
Suppoſition that the Gravity of the 
Body is the ſame in Tas in G, as it 
will be without any ſenſible Error if 
the Point I be but at a ſmall Di- 
ſtance from the Surface of the Earth; 
and the ſame Velocities V and v, are 
alſo as the Areas A and a, becauſe 
equal Quantities of Water pals 
through the Surface A B and Hole 

EF 


FF 
EF in the ſame Time; and there- 


fore V. v:: A. a:: „IG. „IH; and 
by Nn and Diviſion of Pro- 


A* I G 
PRO, re 
1 „and, by multiplying by H, 
FH _A'H IGxH In. 
Viv Ni  IGIH  H 
IG: And therefore V will be equal to 
the Velocity acquired by falling in 


vacuo through the Space J, or 


A*H IGxzH . 
Vas OT GTH or 1G. Which 


was to be proved. 


Cor. 1. H, the perpendicular 
Height of the Water in the Veſſel, 


is 21G „ . =I. 


Cor. 2. V, the Velocity with 
which the Water flows through the 


Hole, 


—— ———— 


[8] 
þ 1 V*H ; ' 
Hole, 18 48 V. — v Or As Nor 


1GxH 
as JG Tp or as „G. 


Cor. 3. If a be equal to A, V 
will be nothing. For when a is 
equal to A, v will be equal to V 
by this Propoſition: But hen a=A, 
and v=V, H will be nothing by 
Cor. 1. And conſequently V will 
be nothing by Cor. 2. 


The Truth of this Corollary will 
appear likewiſe, by conſidering that 
when ais equal to A, IH will be equal 
to I G, and the Point H will co- 
incide with the Point G: But 
when the Point H coincides with 
the Point G, the perpendicular 
Height of the Water in the Veſſel 
will be deſtroy'd, and when the 
perpendicular Height of the Water 
in the Veſſel is deſfroy'd, there can 


be 


[ 9 ] 
be no Velocity : Andtherefore when 
a=A, V will be nothing. 

Farther, to ſuppoſe a to be equal 
to A, andconſequently v to be equal 
to V, will from the Nature of Gra- 
vity make V nothing. For Gravi- 
ty accelerates the Motion of the 
Water from the Surface to the Hole, 
and makes the Velocity through the 
Hole greater than at the Surface, 
whilethereis the leaſt perpendicular 
Diſtance between them; and there- 
fore to make the twoVelocities equal, 
will be to deſtroy the perpendicular 
Height of the Water in the Veſſel: 
But when the perpendicular Height 
of the Water 1s deſtroy'd, there can 
be no Velocity: And therefore to 
ſuppoſe v to be equal to V, will be 
to make V nothing. 

From all this it appears, that the 
Velocities v and V can never be- 
come equal, but in the Inſtant of 
their Evaneſcence on an infinite Di- 

B minution 


—— — 
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Diminution of the perpendicular 
Height of the Water in the Veſſel, 
and a conſequent Coincidence of 
the Points I and H with the Point G. 


Cor. 4. If A be greater than A, 

H will be negative, and V will be 

affirmative. For when a is greater 

than A, A- a' will be negative, and 

conſequently H will be negative by 

4 Cor. 1. And, when A*—a* and H are 

Il both negative, V, the Velocity with 

4 which the Water flows through 

i" the Hole, will be affirmative by 
ia COT. 1. | 

il A negative ys nmr oþ Height 

1 of the Water in the Veſſel, and an 

ll affirmative Velocity neceſſarily re- 

quire an Inverſion of the Veſſel, or 

turning of its Bottom upwards, by 

which inverſion the Hole, will be- 

come the upper Orifice and the up- 

per Orihce become the Hole, a will 

become 


[ xx ] 

become A, and A will become a, v 
will become V, and V become v, 
and the Velocity will be affirma- 
tive, that is, the Water will move 
downwards, as it ought to do 
from the Nature of Gravity. That 
an Inverſion of the Veflel is ne- 
ceſſary, will appear farther by the 
following Argument. When a is 
greater than A, the Veſſel will be 
conical with its wider End down- 
wards : But, from the Nature of Gra- 
vity, Water poured in at the Top 
or narrower End of ſuch a Veſſel, 
will deſcend in a cylindrical Co- 
lumn, which cannot fill the Baſe, as 
this Propoſition requires: And there- 
fore there muſt be an Inverſion o 


the Veſſel, and ſuch a Change of 


Symbols as I have mentioned, 


Cor. 5. If the Hole be exceeding 
ſmall in compariſon of the upper 
Orifice, the Velocity with which 

B 2 the 


[ 2 ] 

the Water flows through the Hole, 
will, without any ſenſible Error, be 
equal to the Velocity which a hea- 
vy Body will acquire in falling 
vacuo through a Space equal to the 
perpendicular Height of the Water 
in the Veſlel, that is, V will, without 
any ſenſible Error, be equal to the 
Velocity acquired in falling 2 vacuo 
through a Space equal to H. For 
when a is exceeding ſmall in com- 
pariſon of A, A*—a* will be very 


nearly equal to A*, and = will 


be very nearly equal to H : But, by 
this Propoſition, V is equal to the Ve- 
locity acquired in falling in vacuo 
through a Space equal to =: 
And therefore V will be very nearly 
equal to the Velocity acquired in 
falling in vacuo through a Space 


equal to H, 


Cor. 


[ 131 


Cor. 6, The Force which can ge- 
nerate the whole Motion ofthe Water 
flowing out thro' the Hole, is equal 
to the Weight of a Cylinder of Wa- 
ter whoſe Baſe is the Hole, and 
whoſe Altitude is twice the Space 
through which a heavy Body muſt 
fall in vacuo to acquire the Velocity 
with which the Water flows through 
the Hole; that is, the Force is equal 
to the Weight of the Cylinder of 
Water ax2 I G. For the Time, 
in which the Water flowing out 
through the Hole becomes equal to 
the Cylinder of Water ax2 IG, is 

ual to the Time in which that 
Cylinder of Water in falling  va- 
cuo by the conſtant Action of its 
own Weight will acquire a Velocity 
equal to that with which the Water 
flows out, that is, a Velocity equal 
toV; and from an Equality of the 
Times of the Motions, of the Quan- 

| tities 
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tities of Matter moved, and of the 
Velocities, the Motions of the ef- 
fluent Water and of the deſcending 
Cylinder will be equal : But when 
two Motions arc equal, the Forces 
generating thoſe Motions are equal: 
And conſequently, the Force which 
can generate the whole Motion of 
the Water flowing out through the 
Hole, is equal to the Weight of a 
Cylinder of Water whoſe Magni- 
tude is ax 2 I G. 


SCHOLIUM, 


Since, by this Propoſition, the Ve- 
locity with which the Water flows 
through the Hole, is equal to the 
Velocity which a Body will acquire 
by falling zz vacuo through a Space 


equal to 1 , on Suppoſition that 


the Water deſcends down the Veſſel 
freely and without Reſiſtance ; we 
4 


L 35. 

may, by knowing the Velocity ac- 

uired by a heavy Body in falling 
through ſuch a Space, find the Ve- 
locity with which the Water flows 
out through the Hole. For, ac- 
cording to Sir Iſaac Newton, a Body 
falling in vacuo near the Surface of 
the Earth will deſcribe 193 Inches 
or 165 Feet in one Second Minute 
of Time, and will have acquired a 
Velocity in the Time of the Fall, 
which being continued uniform 
would make it deſcribe twice that 
Space, that is 3865 Inches or 325 
Feet in one Second: But uniform 
Velocities are as the Spaces deſcri- 
bed by them in one Second, and the 
Velocities acquired in falling 12 
vacuo through the Spaces 165 and 


of thoſe Spaces And therefore 327 
165: V. ve 


2— a 2 


- whence V= 
6.02773 


= are in the ſubduplicate Ratio 


Ill 
11 
f 


— — 
=. 

— 

— — 
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8 o Feet = 96.3 3256 
7 RL Inches, This is the Velo- 
city with which the Water flows 
through the Hole, ſetting aſide the 
Reſiſtance of the Air, and ſuppoſing 
the Water to deſcend down the 
Veſſel freely and without Reſi- 
ſtance. 
The true Velocity with which 
the Water flows out through the 
Hole, will be had by applying the 
Quantity of Water diſcharged by 
Experiment, to the Area of the Hole 
and Time of the Diſcharge taken 
together; that is, putting Q for the 
Quantity of the Diſcharge in cubick 

Inches, D for the Diameter of the 
Hole in Inches or Parts of an Inch, 


and T forthe Time of the Diſcharge 
Q 


in Seconds, by 


7853816D*T" 
Now if the Water deſcend frecly 


and without Reſiſtance, this Mea- 
ſure 


( 17 ] 
ſure of the Velocity will be 4 to 


the former, ws FDTD 
=96.33276 l:; whence Q= 


— a“ 
75.659 57D- Ty, and, putting 


W for the Weight of this Bulk of 
Water in Ounces Troy, W = 
39.93144D Ty £30 But it has 
been found by Experiments, that the 
Bulk and Weight of Water diſcharg- FI.! 
ed, always fall conſiderably ſhort of ij 
what they ought to be by theſe | 
Rules; Sir //aac Newton found them li 
to be leſs in the Proportion of 441 
to 625, or of 1 to V nearly: And JE 
therefore Q and W muſt both be 1 | 
leflened in this Proportion, and i" 


then we ſhall have Q=67.97239 
= and W = 53.38426 D*'T . 
1 AH is 


C That 
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Thar leſs Water flows throngh 
the Hole in a given Time, than 
would flow through it if the Water 
deſcended down the Veflel without 
any Reſiſtance, muſt be owing ei- 
ther to the Water's not filling the 
Hole when it paſles through it, or 
to its paſſing through it with a leſs 
Velocity than that which is required 
in falling in vacuo through a Space 
equal to — But by carefully 
obſerving the Water as it flows out, 
I find that it fills the Hole if the 
Plate in which the Hole is made be 
very thin, and if the Plate be thick 
and the Hole be a ſhort Pipe, that 
it fills the inner Orifice of the Fipe 
which is contiguous to the Water 
in the Veſſel, though it does not fill 
the outer Orifice on account of the 
Contraction of the Vein, which 
Contraction extends from the inner 
Orifice of the Pipe, which is to be 


Con- 


ͤ—— — — —— — — ——__p—— enemy te 
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conſidered as the Hole, to about 
the Diſtance of its Diameter : And 
therefore the Water paſſes through 
the Hole with a leſs Velocity than 
that which is acquired in falling 1 
Vacuo through a Space equal to 
— It paſſes through the Hole 
with a leſs Velocity, from its not 
deſcending freely and without Reſi- 
ſtance, and it does not deſcend free- 
ly and without Reſiſtance from its 
moving laterally as well as down- 
wards throughout its Paſſage from 
the upper Orifice to the Hole. The 
lateral Motion of the Water, or the 
flowing together of its Parts from 
all Sides of the Veſſel throughout 
its whole Deſcent, gives a Refiflance 


to its Motion downwards, and that 
Reſiſtance leſſens the perpendicular 
Velocity, and makes the Quantity 
of Water diſcharged in a given 
Time leſs than it would be if there 


£3 was 


[ 20 } 
was no ſuch lateral Motion, but the 
Water deſcended only perpendicu- 
larly from AB to EF. 
The Velocity therefore with 
which the Water flows through the 
Hole, is equalto the Velocity which 
a heavy Body would acquire in fal- 
ling in vacuo through aS pace equal 


to one half of the Space 7; _ — . For 


the Velocity with which the Water 
flows through the Hole, is to the 
Velocity acquired i in falling ; in Vacito 


through the Space 1 as 1 to 


y2, from Sir //aac 8 Expe- 
riments : But from the Law of the 
Deſcent of heavy Bodies in vacuo, 
the Velocity acquired in falling 


through one half of the Space = == 


is to the Velocity acquired i in falling 
through the whole Space =; as 


1 to Y; And therefore the Velo- 
city 


[ 2x |} 
city with which the Water flows thro? 


the Hole is equal to the Velocity ac- 
quired by falling vacuo through 
one half of the Space I 

The true Quantity of Water diſ- 
charged will likewiſe be had by ſup- 
poſing the Velocity with which he 
Water flows through the Hole to be 
equal to that which © heavy Body 


will acquire in falling in vacuo 


through the Space 1 


A“ —a 

Hole to be contracted and its Area 
leſſened in the Proportion of 441 
to 625 or 1 to 2. For, ſince the 
Quantity of Water diſcharged is as 
the Velocity with which the Water 
flows through the Hole, the Area 
of the Hole, and Time of the Mo- 
tion taken together, it is evident 
that the ſame Quantity of Water 
will be diſcharged in a given Time, 
whether the Velocity acquired in 

falling 


L 22 
falling in vacuo through the Space 


A'H 
I Ora the Area of the Hole, 


be leſſened in the Proportion of x 
toy2. Sir //aac Newton found the 
Area of a tranſverſe Section of the 
Vein at the Diſtance of about a Dia- 
meter from the Hole, to be leſs than 
the Area of the Hole in the ſaid 
Proportion. And in the Determi- 
nation of this Motion he ſuppoſes 
the Hole to be contracted in that 
Proportion, and the Velocity, with 
which the Water flows through it, to 
be equal to the Velocity in the con- 
tracted Part of the Vein, that is, 
equal to the Velocity which a heavy 
Body will acquire in falling in vacuo 


through GI, or 7 


In order to know, whether the 
Velocities of Water flowing through 
circular Holes of different Diame- 
ters at the ſame perpendicular Di- 
{tance 


— 3” 
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ſtance from the Surface of the Wa- 
ter, be all equal, and what Relation 
the Velocity of Water flowing 
through a Hole bears to the Velo- « 
city of Water flowing through a 
Pipe of an equal Diameter and at an 
equal perpendicular Diſtance from 
the Surface of the Water, I got Mr. 
Stokes, a skilful and accurate Ma- 
thematical Inſtrument - maker in 
this City, to make a very exact 
Apparatus for aſcertaining theſe 
Things by Experiments. And from 
the Experiments I compoſed the 
two following Tables. 

The firſt Table contains, in the 
firſt Column the Time of the Diſ- 
charge in Seconds, in the ſecond 
the perpendicular Heights of the 
Water above the Hole in London 
Feet, in the third the Diameters of 
the Holes in Parts of an Inch, in 
the fourth the Weights of Water 
diſcharged in Ounces Troy, and . 

The 


the fifth the Velocities meaſured by 
the Weights of Water diſcharged 
apply'd to the Squares of the Dia- 
meters of the Holes. 
By this Table, the Velocities of 
Water flowing through Holes of 
different Diameters, and at the ſame 
perpendicular Diſtance from the 
Surface of the Water, are all nearly 
equal; only the Velocity is ever 
| ſome- 
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ſomething greater through a ſmal- 
ler Hole than through a larger. 


The ſecond Table conſiſts of 


three Parts, and each Part of three 
Columns. 


* 
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TABLE II. 
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the Pipe in Parts of an Inch, the ſe- 
cond the Lengths of the Pipes be- 
ginning from O, that is An an 
Hole, and the third the Velocities 
. by the Weights of Water 
diſcharged in five Seconds of Time. 
The Holes and Pipes were all at the 
=_ Diſtance 


The firſk Column of 
each Part contains the Diameter of 


[ 26 ] 
Diſtance of 4 Feet from the Surface 
of the Water, and the Pipes lay all 
parallel to the Horizon. 

By this Table, the Velocity in- 
creaſes from the Holetill the Length 
of the Pipe becomes equal to about 
twice its Diameter, that is, equal to 
about 2 D, and is greater there than 
at any other Length of the Pipe. 
The greateſt Velocities in theſe 
Pipes in Proportion to the Veloci- 
ties through their reſpective Holes, 
which Holes may be conſidered as 
Pipes of infinitely ſmall Lengths, 
are as the Numbers 1130, 1215 and 
1258, in Proportion to 1000: 
Whence we learn, that the greateſt 
Velocity in a Pipe in Proportion to 
the Velocity through an Hole of an 
equal Diameter and at an equal per- 
pendicular Diſtance from the Sur- 
face of the Water, is ſomething 
greater in a wider Pipe than in a nar- 
rower one. 


From 
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From the Length 2 D, the Ve- 
locity leſſens continually on increa- 
ſing the Length of the Pipe, and 
becomes equal to the Velocity thro? 
the Hole, when the Length of the 
Pipe becomes equal to 25.71478 
DyD. For the Velocities through 
the Pipes were nearly equal to the 
Velocities through their reſpective 
Holes, when the Lengths of the 
Pipes were 10 D, 16D, and 23 D, 
that is, 2, 6.4, and 18.4 Inches: But 
2, 6.4, and 18.4, are nearly in the 
ſeſquiplicate Ratios of the Diame- 
ters =, 2, and : And therefore 
18.4. 2 KV:: L. D/ D; whence L 
225. 71478 D/ D nearly. 

From five times that Length of a 
Pipe forward at which the Velocity 
is equal to the Velocity through an 
Hole of an equal Diameter, that is, 
from the Length 128.5739 DD 
forward, the Velocity will be mea- 
ſured nearly by the inverſe ſubdupli- 

D 2 cate 
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cate Ratio of the Length of the 
Pipe; V will be nearly as „.. For, 


by the firſt Experiment, An. Oecon. 
p. 29, the Velocities in two Pipes, 
whoſe Lengths were 2 Feet and 8 
Feet, and whoſe common Diameter 
was = Parts of an Inch, were near- 
ly in the reciprocal ſubduplicate Ra- 
tios of the Lengths of the Pipes : 
But 128.5739 D» is nearly equal 
to 2 Feet, the Length of the ſhort- 
er Pipe: And therefore from the 
Length 128.5739 DD forward, 
the Velocity will be meaſured near- 
ly by the reciprocal ſubduplicate Ra- 
tio of the Length of the Pipe; V 


b I , 
will be nearly as 1. Hencc it 


follows, that from the Length 
128.5739 DD forward, the Rect- 
angle under the Velocity and ſquare 
Root of the Length of the Pipe will 
be given; that is, VVL will be 


given, 


| 
| 


[ 29 1 

iven, or be the ſame in Pipes of 
Labs greater than 128.5739 
DyD. It was nearly ſo in Pipes of 
half an Inch in Diameter, and of 
different Lengths from a Pipe of 
4 Feet in Length to one of 100, 
when the perpendicular Height of 
the Water in the Veſſel was 3 Feet. 
From the Nature of the Motion of 
Water through Pipes, I think there 
mult be a certain Length of a Pipe 
of a given Diameter beyond which 


_ does not meaſure the Velocity; 


but what that Length is I cannot 
ſay for want of Experiments. 

The Reaſon why this Meaſure of 
the Velocity does not begin to ob- 
tain till the Pipe be of a certain 
Length, may be this. The lateral 
Motion of the Water deſcending in 
the Veſſel, which Motion has been 
ſhewn to affect and diſturb the Mo- 
tion of Water flowing through a 

Hole, 


1301 
Hole, may likewiſe affect and diſturb 
its Motion through a Pipe, and hin- 
der mY from being an accurate Mea- 
fare of the Velocity till the Pipe 
comes to be of ſuch a Length, that 
the Reſiſtance ariſing from the 
Weight of Water in Ge Pipe and 
from the internal Surface of the 
Pipe can in a good meaſure correct 
this Diſturbance; thatis, till it comes 
to be of the Length 128.5739 
DyD. And if this be the Reaſon 
why this Meaſure of the Velocity 
does not obtain with any Accuracy, 
till the Pipe comes to be of the 
Length 128.5739 DVD; then the 


Velocity with reſ pect to 71 in Pipes 
exceeding this Length, will be al- 
ways ſomething greater in a longer 
Pipe than in a ſhorter one (becauſe 
the Correction of the Diſturbance 


is greater in the former than in the 
latter) 
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latter) as I have always found it to 
be by Experiments. 


This may ſuffice concerning the 


Motions of Water through Orifices 
and Pipes. I ſhall now proceed to 
Dr. Morgaus REMARKS, and 
ſhall ſhew that they have all been 
occaſioned by his not having duly 
attended to what Sir Iſaac and I de- 
livered concerning theſe Motions. 
In p. 68,1. 4, 5. the Doctor ſays 
that Fill ever be as D* H, whereas 
had he attended to Prop. 36. lib. 2. 
Newton. he would have ſeen that F 
will never be as D*H, but when the 
Area of the Hole is infinitely little 
in compariſon of the Area of the 
Surface of the Water in the Veſſel, 
and the Pipe lies parallel to the Ho- 
rizon. For I have ſhewn from that 
Propoſition, that the Force which 
can generate the Motion of Water 
flowing through a Hole, is equal to 


the 


[ 32 ] 

the Weight of a Cylinder of Water 
whoſe Magnitude is axIG, or ax 
A H ; ; 
12 But this Force is evidently 
equal to the Force, which generates 
the Motion of Water flowing thro? 
a Pipe lying parallel to the Horizon, 
of an equal Diameter with the Hole, 
and inſerted into the inſide of the 
Veſſel at an equal perpendicular 
Diſtance from the Surface of the 
Water, 

1. The Doctor ſuppoſes D and 
H to be given, and conſequently 
the moving Force, which is as 
D*H, to be given; in which Caſe 


V will be meaſured by rs and then 


affirms, hat if L be infinitely ſmall, 
V muſt be infinitely great, and if L 
be infinitely great, V will be infinite- 
ly ſmall. Here 1 muſt acquaint this 
Author, that it by no means follows 
from L being infinitely ſmall, that 
V muſt 
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V muſt be infinitely great, any more 
than it follows from a Body's being 
ing diviſible n infinium, that the 
Magnitude of that Body muſt be in- 
finite. A finite Body will be infi- 
nitely great with reſpect to any of 
its Particles, when it is divided or ſup- 
poſed to be divided 1 infinitum; 
and a finite Velocity of Water flow- 
ing through a Hole, which may be 
conſidered as an infinitely ſhort 
_ will be infinitely great with 
reſpe& to the Velocity of Water 
flowing through a Pipe infinitely 
long: And yet it is evident that nei- 
ther the Body nor the Velocity 


through the Hole is infinite. Small 


and great, infinitely ſmall and infi- 
nitely great, are Terms including a 


Compariſon of Things with one 


another; thus a Thing is called 
{ſmall in compariſon of a Thing of 
the ſame Kind which is great, and 
infinitely ſmall in compariſon of a 


E Thing 
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Thing which is infinitely great; a 
Hole is a Pipe of an infinitely ſmall 


Length, in compariſon of a Pipe 
infinitely long. And therefore, 


ſince V is as „I, the Velocity of 


Water flowing thro? an Hole will 
be infinitely greater than the Velo- 
city of Water flowing thro' an 
. e long Pipe, tho! in reality 
the Velocity thro' the Hole be 
finite, and no greater than the Ve- 
locity acquired in falling z vacuo 
A? 


I — —_—__ 
thro . 


2. The Doctor, p. 69, ſuppoſes D 
to be given, and H to be propor- 
tional to L; in which Caſe the Ve- 
bocity thro the Pipe will be given. 
However ſtrange and abſurd this 
may o_ to this Gentleman, I 
can aſſure him I have found it to be 
true by Experiments. Two Pipes 
of the ſame Diameter, whole 
Lengths 
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Lengths were 8 Feet and 2 Feet, 


placed at the Diſtances of 4 Feet 
and 1 Foot from the Surface of the 
Water, diſcharged 97 and 83 Troy 
Ounces of Water in half a Minute. 
The Quantity diſcharged by the 
ſhorter Pipe was ſomething leſs than 
the Quantity diſcharged by the 
longer, which was owing to the 
Diſturbance ariſing from the lateral 
Motion of the Water deſcending 
in the Veſlel, which is ever greater 
in a ſhorter Pipe than in a longer, 
and at a leſs Diſtance from the Sur- 
face of the Water than at a greater. 
3. In his third Conſequence, p. 
H 


70, drawn from V being as * 
this Author ſuppoſes L to be given, 


and D to be as 5 in which Caſe 
the Velocity will be grven. He thinks 
this very abſurd, as I gather from 


his fifth Conſequence, in which he 


E 2 lays 


"WI 

ſays expreſly, that D and L have no- 
thing to do m the Matter, and cannot 
alter the Velocities at all. But in 
this he is greatly miſtaken; for both 
the Diameter and Length of a Pipe 
affect the Motion of Water moving 
thro' it, and are neceſſarily to be 
taken into the Meaſure of the Velo- 
city, as fully appears from the firſt 
and ſecond Experiments in the Proof 
of ge 1. Anim, Oecon. And! ſhall 
now ſhew by an Experiment, that 
the Velocity of Water flowing thro? 
a Pipe of a given Length 1s nearly 
the = when the Diameter of the 
Pipe is inverſly as its perpendi- 
cular Diſtance from the Surface of 
the Water; that is, V will be 
given, when D is as I. Two Pipes, 
of the ſame Length, whoſe Diame- 

ters were I and 2, placed at the Di 
ſtances af 2 and 1 from the Surface 
of the Water, diſcharged 68 and 


| 


20 
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20 Ounces of Water in half a Mi- 
nute. The Velocities from theſe 
Diſcharges were as the Numbers 17 
and 20. The firſt Velocity was 
ſomething leſs than the ſecond; be- 
cauſe the firſt Pipe was wider and 
nearer to the . of the Water 
than the ſecond, and conſequently 
the Diſturbance given to the Mo- 
tion throꝰ the firſt, was greater than 
the Diſturbance given to the Mo- 
tion thro' the ſecond. 

4. In his fourth Conſequence, p. 
70, he ſuppoſes H and L to be given; 


in which Caſe the Velocity will be as | 


D. However abſurd this Conſe- 
quence may appear to the Doctor, 
have proved it true by the ſecond 
Experiment in the Proof of Prop. 
1. Anim. Oecon. to which I refer him. 

5. In his fifth and laſt Conſe- 
quence, p. 70, he ſuppoſes D and 
L to be given; in which Caſe V will 
be as /H. This he allows to be 


true, 
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true, and ſays zt is the true Law ov 
accelerating Gravity and Preſſure as 
determined by Newton. But in this 
he is miſtaken, For V is not as 
H according to Newton, but as 
r, by Cor. 2. of the forego- 
ing Propoſition. 0 
The Doctor proceeds to ſhew the 
Abſurdity of A Laſſerted in my 
Animal Oeconomy from Sir Iſaac 
Newton, and have demonſtrated in 
the foregoing Propoſition, namely, 
that the Velocity of Water flow- 
ing thro a Hole is N to the Ve- 
locity acquired by a heavy Body in 
falling in vacuo through the Space 
AH 
A*—a" 
1. ibis be the Space, p. 71, 72, 
through which a heavy Body muſt 


fall in vacuo 10 acquire a Velocity 
equal to the Velicny with which 


the Water flows through the Hole, 


l AH 
then V will be as . A. et. Now upon 


this 


- 


[ 39 } 


this Suppoſition, let the differential 


Quantity A a be mfinnely ſmall, 
or let a be only not equal to A, and 
then the Expreſſion = = will be in- 
finitely great; and conſequently the 
Space deſcribed, as well as the Vel= 
city acquired, will be infinite, where 
the perpendicular Preſſure or Height 
of the Fluid is only finite and given; 
or which is the ſame thing, the Spaces 
deſcribed and the Velocities acquired, 
will be finite and infinite at the ſame 
Time and from the ſame Cauſes. Here 
again the Doctor is greatly miſtaken. 
For by the third Corollary of the pre- 
ceding Propoſition, (which Propoſi- 
tien is a plain and obvious Conſe- 
quence of Prop. 36. lib. 2. Newton.) 
when a is equal to A, the Space de- 
ſcribed and Velocity are fo far from 
being infinite, that both will be 
nothing. His Miſtake here aroſe 
from his not knowing that when a 


is 
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is equal to A, H will be nothing, by 
Cort... 

2. The Doctor goes on to ſhew 
the Abſurdity of my Aſſertion in the 
following Words, p. 72. Let the dif- 
ferential Aa be infinitely ſmall but 
ue gatide, and then the Expreſſion 
, will be negative, but infinite 
ſtill; the Conſequence of which muſt 
be, that the Fluid in this Caſe cannot 
deſcend and flow thro the Orifice a at 
all; but on the contrary muſt aſcend 
perpendicularly, and flow upwards 
with an infinite Velocity, in a Di- 
rection quite contrary to that of Gra- 
vity. Here likewiſe the Doctor is mi- 
ſtaken. For when a is greater than 
A, H will be negative, and V affir- 
mative, by Cor. 4. And when H is 
negative the Veſſel muſt be invert- 
ed, or turned with its Bottom up- 
wards, which being done this Ob- 
jection will vaniſn, by Cor. 4. 
Having 


"TW 
Having ſhewn the Weakneſs of 
the Doctor's Remarks on my firſt 5 
Propoſition, 1 ſhall beg leave, before FE 
I anſwer his Remarks on my 24th 
Propoſition, to give a Demonſtra- 
tion of the Law of the Blood's Mo- 
tion, exhibited in Prop. 12, inde- | 
pendent of my firſt Section concern- | 
ing the Motion of Fluids thro' cy- 
lindrical Pipes; becauſe this Author 
ſeems to think, that all the mathe- 
matical Part of my Book depends on 


the Truth of that Section. 


——— — — 


PROPOSITION II. 


IF two healthful and per fecdiy well- it 
proportion'd Bodies be ſituated a- vi 
like with reſpect to the Horizon, if their = 
Hearts be free from the Influences of | 
all diſturbing Cauſes, and the Capa- 
cities of the two correſponding Ven- 
F tricles | 


* 
|! 
\ 
| 
\ 
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zricles be proportional to the Capacities 
of the two whole Syſtems of Blood- 
veſſels or of any two correſponding 
Blod-veſſels, and if the Numbers of 
ther Pulſes in a grven Time be iu- 
verſly as the Times of two Syſtoles of 
their Hearts; the Velocities of their 
Blood in two correſponding Blood- 
veſſels will be in the ſubduphcate Ra- 
tio of the Diameters of the Veſſek, 
that is, putting V, v for the Veloct- 
ties, aud D, d for the Diameters of 
the Veſſels, V. v:: D. yd. 


For the Velocities in any two 
Blood- veſſels, and conſequently in 
two correſponding Blood-veſlels, of 
the two Bodies, are as the Quanti- 
ties of Blood which flow into thoſe 
Veſſels in two Syſtoles of their 
Hearts, apply'd to the Squares of 
the Diameters of the Veſſels and the 
Times of the two Syſtoles taken to- 
gether; and the Quantities of Blood 
which 
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which flow into the Veſſels in two 
Syſtoles, are as the Capacities of the 


correſponding Ventricles of the 


Hearts, becauſe the Hearts are ſup- 
poſed to be free from the Influences 
of all diſturbing Cauſes, and the 
Bodies to be ſituated alike with re- 
{pe& to the Horizon; and there- 
3 putting L, I for the Lengths of 
two correſponding Blood- veſſels, or 
for the Lengths of the two Bodies, 
to which the Lengths of correſpond- 
ing Blood-veſlels are ever propor- 
tional in perfectly well-proportion'd 
Bodies, and T, t for the Times of 
two Syſtoles, we ſhall have V. v:: 
D*L . L +. ib He's i 
TTT 
tion P. p: . 5 And therefore 
V. v:: LP. Ip. 
Hy obſerving the Pulſes of health- 
ful Bodies of different Lengths in 


the Morning when they were ſit- 


F 2 ting, 


— Au-dls — —— — —— —ꝛ—— — — 
9 = 


[ 44 } 


ting, I have found that the mean 
Numbers of Pulſes in a Minute of 
Bodies of any two different Lengths, 
each Mean being taken from the 
Pulſes of a Number of Bodics of 
each Length, are very nearly as 
Lt and 44: But the mean Numbers 
of Pulſes in a Minute of Bodies of 
1 thoſe two Lengths, are the true 
15 Pulſes of two healthful and perfectly 
well-proportion'd Bodies: And there- 
E 

fore P. p:: I. 11 
And by comparing the Diame- 
ters of the Aorta of Bodies of diffe- 
rent Lengths with the Lengths of 
0 the Bodies, as far as I can judge 
. from the few Experiments I made, 
1 the Diameters are nearly in the ſub- 
| duplicate Ratios of the Lengths : 
| But the mean Diameters of the Aor- 
ta of Bodies oftwo different Lengths, 
each Mean being taken from the 
4 Dia- 


— = 
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Diameters of this Veſlel of a Num- 
ber of Bodies of cach Length, are 
the true Diameters of the Aorta of 
two healthful and perfectly well-pro- 
portion'd Bodies of thoſe Lengths: 

And therefore D. d:: „L. yl, and 


„D. yd:; Lü. E. | 
And therefore in the Analogy 


, be ſubſtituted the Quantities 
r T 
7.2 and 1; proportional to them, we 


ſhall have V. v:: LF. I'; and ſince 


LF. 1I*:: „D. „d, we ſhall have 
V. v: D. 5d. Which was to be 


proved. 


This e may be expreſs 


. y ſuppoſing P. p:: 
L- 5 and D. d: 1 * For 


then V. v:: L. 1 :: D 


d. Hence, if hereafter it ſhall 


be 


V. v:: LP. Ip, if inſtead of P and 
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be found by a larger Experience, 
that the Meaſures of the Pulſes and 
Diameters of correſponding Blood- 
veſſels are different from thoſe aſ- 
ſigned in this Propoſition, the Pro- 
ortions of the Velocities in health- 
| and perfectly well-proportion'd 
Bodies of different Lengths, may 
be known. + ISS 
For Inſtance, if it ſhall be found 


that m inſtead of being equal to = is 


equal to =, and that n is = as I have 
made it; then V.v::vL.yl::D.d. 
And if it ſhall be found, that m is 
and n , then V. v:: LF. F:: 
D'. d. The Proportions of the 
Pulſes and Diameters of correſpond- 
ing Blood - veſſels delivered from Ex- 
periments in this Propoſition, are, as 
far as I can judge, intirely agreeable 
to the Phænomena, and therefore 
ſhall retain them till a larger Expe- 


rience ſhall ſhew that they are not 
the 
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the Proportions which obtain in 
Nature. 


I now come to conſider the Doc- 
tor's Remarks on my 24th Propoſi- 
tion, which Propoſition ſtands thus. 


T HE Life of Auimals is preſerved 
by acid Parts of the Air mixing 
with the Blood in the Lungs; which 
Parts difſolve or attenuate the Blood, 
and preſerve its Heat, and by both 


theſe keep up the Motion of the Heart. 


1 proved this Propoſition from a 
Series of Experiments taken from Sir 
Iſaac Newton, Dr. Hook, Dr. Lower, 
and others. And the Manner in 
which I proved it was this. 

From Experiments I proved rſt, 
that a conſtant Supply of freſh Air is 
neceſſary to preſerve the Life of Ani- 
mals; ſecondly, that freſh Air pre- 
ſerves Life in Animals by the very 

| ſame 
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ſame Power, or by the Operation 
of the very ſame Parts, whereby it 
preſerves Fire and Flame in ſulphu- 
reous and unctuous Subſtances when 
once they are kindled; and thiraly, 
that Air preſerves Fire and Flame in 
ſulphureous and unctuous Subſtances 
when once they are kindled, and 
conſequently the Life of Animals, 
by its acid Particles. Had this Au- 
thor attended to the Experiments 
from which I proved the ſecond and 
third Particulars, he could not but 
have ſeen that they were juſtly pro- 
ved. For, ſince Animals die in Air 
rendered effete by burning Coals or 
Candles init till they are extinguiſh- 
ed, and glowing Coals or Candles 
are extinguiſhed in Air rendered ef- 
fete by Animals breathing in it till 
they die; it clearly follows, that 
Air preſerves Fire and Flame, and 
the Life of Animals, by the ſame 
Power, or by the Operation of rhe 

ſame 
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ſame Parts: And, ſince Fire and 
Flame can be produced without Air 
by mixing compound Spirit of Nitre, 
which is an Acid, in a certain Pro- 
portion with ſome Oils in vacuo, and 
can be preſerved without Air in a 
Mixture of common Sulphur and 
Nitre powdered when once it is 
kindled, it follows that Air pre- 
ſerves Fire and Flame in ſulphure- 
ous and unctuous Subſtances when 
once they are kindled, and the Life 
of Animals, by means of its acid 
Particles. There is no way of pro- 
ving this Inference to be falſe, but 
by proving that there are no 
acid Particles in the Air. But the 
Air abounds with ſuch Particles, as 
appears from the Nitre, which is 
found ſticking to the Sides of plaiſ- 
| tered Walls, and to the Mortar be- 
tween the Bricks of Brick Walls, 
which are defended from the Rain 
which wopld diflolve it, and from 
the 
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the Sun which would rarefy it and 
cauſe it to be exhaled into the Air. 
For Sir [/aac Newton has proved 
from Experiments, that Salts are 
compoſed of Acid and Earth united 
by Attraction : Whence it follows, 
that the Formation of Nitre on the 
Sides of plaiſtered Walls and on the 
Mortar of Brick Walls defended 
from Rain and Sun, muſt be owing 
to acid Parts of the Air uni- 
ting with the earthy aſcalious Parts 
of the Lime, by the ſtrong Attrac- 
tion which intercedes them : And 
therefore the Air abounds with 
acid Particles. 

The third Particular proved by 
Experiments entirely agrees with Sir 
[aac Newton's Reaſoning from the 
{ame Experiments, which I ſhall fer 
down in his own Words. © Alſo 
** ſome ſulphureous Steams, at all 
Times when the Earth is dry, 
* aſcending into the Air, ferment 

ee eie 
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ce there with nitrous Acids, and 
« ſometimes taking Fire, cauſe 
© Lightning and Thunder and 
ö « fiery Meteors. For the Air a- 
| * bounds with acid Vapours fit to 
| promote Fermentations, as ap- 
<< pears by the ruſting of Iron and | 
« Copper in it, the kindling of | 
<« Fire by blowing, and the beat- 
ing of the Heart by means of 
% Reſpiration,” Opt. p. 355.— 
« And the Cauſe of Fermentation, 
« which is an Acid, by which the 
« Heart and Blood of Animals are 
© kept in perpetual Motion and 
« Heat.” Opt. p. 375. 
But this Author ſays, p. 75. 718 N 
well known, that all Fluids, Acids as 
well as others, excepting Oil, will ex- 
tinguiſh Fire, and that there is no- | 
thing in Nature but Oil that Fire can 
feed upon; for when the volatile and 
fixed Oil of any combuſtible Subſtance 
is conſumed and evaporated, the Fire 
G 2 can 


— — 
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enn aft no longer upon what remains, 
how much Joever it may be aſſiſted 
and ſupply d with Air : Acids will 
check 1A; extinguiſh Fire fooner than 
common Water, and any acid Va- 
Pour in the Air is more ſuffocating and 
deſtruttrve than any common watry 
Vapour and Fume. 1 grant that Fire 
and Flame cannot ſubſiſt without oily | 
and ſulphureous Particles, neither 
can they ſubſiſt without an Acid; for 
there was an Acid in all the Mixtures 
of the Experiments under the third 
Head: So that by thoſe Experiments 
both an Acid and an Oil are neceſſa- 
ry to the Production and Preſervati- 
on of Fire and Flame. But to go on, 
he ſays, that all Fluids, Acidls as well 
as . except Oil, il extingur 
Fire.- oy that Acids well check and 
extinguiſh Fire ſooner than common 
Water. And what then? will it from 
thence follow, that a nitrous Acid 
cannot when mix'd with ſome Oils 
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[ 53] 
in a certain Proportion produce Fire 
and Flame? By no means. For it 
has been found by Experiments, that 
if two Parts of compound Spirit of 
Nitre be poured on one Part of Oil 
of Cloves or Caraway Seeds, or of 
any ponderous Oil of vegetable or 
animal Subſtances, and particularly 
Oil of human Blood, or Oil of Tur- 
pe" thickened with a little Bal- 
am of Sulphur, the Liquors grow 
ſo very hot in mixing, as 8 
to ſend up a burning Flame. Opt. 
Newt. p. 35 3. Phil. Tranſ. N. 213. 
p. 200. And therefore, this acid 
Spirit muſt be allow'd to have a 
Power of producing Heat and Flame 
when mixed with certain oily and 
ſulphureous Subſtances in a certain 
Proportion: And ſo likewiſe may 
the nitrous Acid of the Air have a 
Power of preſerving Fire and Flame 
in ſul phureous and unctuous Sub- 


ſtances when kindled, and of keep- 
ing 
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ing up a gentle Heat in the Blood of 


ö Animals by mixing with it in the 
| 


Lungs, and fermenting with its oily: 
Parts; and that in fact it does ſo, 
| | the Experiments, by me alledged 


1 have fully proved. 


And J am {till farther convinced 
of the Neceſſity of allowing an Acid 
in the Air to preſerve the Life of 
Animals, when J conſider the In- 
ſufficiency of all other Accounts 
of Reſpiration. As to the Ule aſ- 
ſigned to the Air by this Gentleman, 
namely, that in ſerves as a proper ex- 
haling Medum to rective and carry 
off thoſe copious Diſcharges of humid 
Effludia or moiſs Yapour, which all 
lwing Creatures, and all combuſtible 
Matter under the Action of Fire, are 
inceſſantly emitting and throwing out; 
I muſt beg leave to tell him, that 
this is an old trite Hypotheſis, with- 
out any the leaſt Foundation from 
Reaſon, and Experiments. For Va- 

pours 


So 


pours andExhalations arenotthrown 
off from humid Bodies by any Vir- 
tue in the Air, but by the repulſive 
Powers of their Particles, when by 
the Action of Heat, they are once 
ſeparated from the Bodies, and are 
got beyond the Spheres of their At- 
tractions and of the Attractions of 
one another. For this repulſive 
Power will carry off the ſeparated 
Particles, as well zu vacuo as in the 
open Air. y 

I could have wiſh'd Dr. Morear 
had conſidered my Animal Oeconomy 
with a little more Temper as well 
as Care, and then I am ſatisfied he 
would have ſaved both himſelf and 
me ſome Trouble. It is however 
ſome Satisfaction to me, that he has 
given me an Opportunity of pub- 
lickly declaring my ſelf, 

Sir, Tour moſt Obliged, 

July 12. 1735. Humble Servant, 


BRYAN ROBINSON. 
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E R R A T A. 
AGE 10.1. 5. for If A, read If a. 


p. 32. J. 11. after Water, read 
However I will grant that F is ever 
as DH, and accordingly conſider 
the Conſequences he draws from it. 
P. 33. I. 3. del. ing. 


ESRKEATA 
P 10. J. J. for If Ar. It a. p. 16. J. 20. and p.17. 
J. 2. for 
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r. W—28.1756 D*T 3 P. 32. J. 8. 


for inſide r. Side. ibid. J. 11. for Water. re 

Water: And therefore the Force generating 

the Motion of Water flowing through a Pipe is 

cqual to the Weight of a Cylinder of Water 

whoſe Magnitude is a T rend is propor- 
AH 


tional to D* 1 However I will grant 


that T is ever as D*H, and accordingly conſi- 
der the Conſequences he draws from it. P. 33. 


J. z. del. ing. p. 50. J. 12. for aſcalious r. alca- 
lious. 
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